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Monsoonal sedimentation on an open-coast macrotidal flat, southwestern Korea: 
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Introduction 
Most works in the tidal-flat sedimentology have focused on the estuarine- and embayment-
type environments during the past few decades. On the contrary, open-coast tidal flats have 
been less studied despite its common occurrence in modern environments. In temperate 
regions, wave conditions may be of much greater significance than tidal-current magnitude, 
particularly in monsoon climate regions. The Baeksu/Doowoori coast, locating in the 
southwestern coast of Korea, can be representative of typical open, non-barred macro-tidal 
flat in temperate region. It is strongly influenced by monsoon wind waves in the winter 
season. This paper aims to reveal the seasonal variation of sedimentation and surface facies, 
controlled by tide and wave effects in the open-coast macro-intertidal flat setting. 
  
Environmental setting 
The flat is 16-20 km wide and faces directly onto Yellow Sea.  It is bordered on its 
landward side by rocky coastal cliffs or by artificial dykes that have been constructed to 
reclaim tidal marshes in a former embayment.  These dykes inhibit the introduction of 
terrigenous sediment from landward sources.  Tides are semi-diurnal (diurnal inequality of 
about 1 m) with a mean spring range of 5.4 m. The maximum current velocity is ca. 60 
cm/sec during spring tides and ca. 40 cm/sec during neap tides, but speeds depend strongly 
on the wind magnitude and direction.  Storms (defined as times with wind speeds >13.9 m/s) 
display a pronounced seasonality, occurring less than 2-3 days/month during the summer, but 
more than 10 days/month during the winter, when waves with heights of 1.5-2.0 m are 
common.  At this time, intertidal swash bars, 100 to 300 m wide and 0.5 to 1 m high, migrate 
landward at rates of ca. 75 m/yr. 
 
Seasonal sedimentation 
During the summer, tidal-flat sedimentation is dominated by tidal currents with minor wave 
action because of weak winds.  Furthermore, maximum solar insolation facilitates rapid 
drying and consolidation of fine-grained sediments. Bioturbation is minimal because of rapid 
sedimentation and soft substrate. Heterolithic stratification (including lenticular and tidal 
bedding) and homogeneous mud are the dominant deposit types. During the autumn, the 
summer mud deposits experience erosion due to increasingly strong onshore winds and 
waves, until only small mud patches and mud pebbles remain. By the end of the fall season, 
most of the summer mud has been eroded, leaving only small, isolated mud patches. Mud 
balls produced by the erosion of the summer mud are abundant at this time of the year. The 
concentration of ebb runoff between the mud patches produces small, ephemeral tidal creeks. 
All of the remainder of the tidal-flat surface is covered by fine to very fine sand.   
   In winter, storm waves occur frequently (ca 10 days a month) and dominate sedimentation 
in the intertidal zone, producing extensive wave-generated parallel lamination and short-
wavelength (0.3-2 m) hummocky cross-stratification (HCS) which is notable for its shorter 
wavelength compared to those reported from offshore and shoreface deposits. Bioturbation is 
extremely rare, except in the uppermost tidal flat where the wave energy is least.  Surface 
sediments consist dominantly of well sorted fine to very fine sand with minor silt.  Mud 
pebbles are the only remnants of the summer mud layer. The preserved sedimentary 
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structures closely resemble shoreface deposits. The prevalence of strong onshore winds 
decreases in spring, allowing longer and more frequent intervals of calm weather, during 
which time muddy sediments are deposited by tidal processes. Over the long term, winter 
storm waves dominate sedimentation and the preserved deposits consist of amalgamated 
storm beds that resemble those generally associated with shorefaces.  
 
Conclusions 
The open-coast tidal flat reveals that it behaves like a typical sheltered tidal flat during the 
summer, accumulating muddy heterolithic deposits because of the subdued wave energy and 
high solar insolation; and during the winter and spring, when intense storms are frequent, the 
tidal flat behaves like a beach and shoreface, accumulating graded storm beds that contain 
parallel lamination, hummocky cross stratification; and wave ripples. The preservation 
potential of the muddy heterolithic facies is very low as a result of intense erosion by storms 
during the fall and winter. As a result, the preserved deposits are dominated by amalgamated 
storm beds and resemble shoreface successions.  This raises the question of whether many 
ancient "shorefaces" are, in fact, open-coast tidal flats. 
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Several groups in China have recently compiled the paleo-data on environmental changes 
during the Cenozoic. All their results indicate a major shift of spatial climate conditions over 
China continent at the latest Oligocene or the Oligocene/Miocene boundary, manifested by 
the disappearance of a broad, longitudinal arid belt at mid-latitudes and appearance of a 
latitudinal humid belt in the east and middle parts of China. This shift is interpreted as a 
profound re-organization of atmospheric circulation pattern, specifically a replacement of a 
planetary circulation pattern by a monsoon circulation system like todayﾕs. This thus raises 
the question: how has the East-Asian monsoon evolved during the Neogene? In recent years, 
numeral long paleo-records have been retrieved in China by studies of eolian loess-red clay 
sequences and lacustrine deposits. Integration of these records suggests an overall trend of the 
summer monsoon towards an oscillatory decrease in strength. For example, most of the 
Miocene paleosols in the Qin-an red clay section contain abundant clay coatings formed 
under relatively humid climatic conditions, whereas the Pleistocene paleosols and the 
Holocene soil at Qin-an were developed under dry conditions without any clay coating; and 
the early Miocene paleosols have much more clay coatings than the late Miocene paleosols. 
This pedogenetical observation suggests a stronger summer monsoon in the early Miocene 
than in the late Miocene. Studies of fossil snail assemblages in the Xifeng red clay section 
show that during the latest Miocene and Pliocene, climate conditions in the middle Loess 
Plateau stepwisely became drier, probably resulting mainly from a stepwise weakening 
summer monsoon. The Jingbian loess-red clay section, situated in the northernmost part of 
the Loess Plateau, covers the latest Pliocene and the entire Pleistocene. Grain size analyses of 
the Jingbian sequence demonstrate a stepwise increase in sand component (>63 mm%) of the 
eolian sediments, being from almost 0% in the latest Pliocene to about 80% in the late 
Pleistocene. As variations in the sand-sized particle fraction within loess near the desert 
margin may be primarily controlled by the migration of the southern desert margin where 
sand grains move mainly in saltation mode near the ground surface, increase in this fraction 
can be linked to southward expansion of the deserts, in turn suggesting southward retreat of 
monsoon rain-belt. We preliminarily propose that the oscillatory weakening trend of the East-
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  Among all creatures, trees have hugest body, so that unmovable trees are directly exposed 
to a variety of environmental stresses.  Low temperature is one of most serious environmental 
stresses for such trees.  In cold areas, trees are exposed to cold of approximately -70C during 
winter, but trees can adapt such an extremely low temperature condition and continue to grow 
for many years.   
 
  In order to adapt winter cold, trees are developing complicated adaptation mechanisms.  
Due to such diverse adaptation mechanisms to cold temperature, trees are different with many 
other herbaceous plants which adapt to sub-freezing temperature essentially by single method, 
extracellular freezing.  The phloem, cambium and leaf tissue cells in trees adapt to sub-zero 
temperature by extracellular freezing, the xylem tissue cells in trees adapt by deep-
supercooling, and winter buds in some trees adapt by extra-organ freezing.  
  
  Among these tree tissues with different freezing adaptation mechanisms, freezing 
resistance of xylem parenchyma cells, that adapt by deep supercooling, are weakest.  By 
adaptation with deep supercooling, water in cells can keep liquid state.  During supercooling 
such cells can survive, but supercooling of water has physical limit and below the limiting 
temperature lethal intracellular freezing occurs and damage of such cells leads to death of 
entire trees.  Thus, the temperature limit of deep supercooling is a key factor for freezing 
resistance of trees.  The temperature limit of supercooling changes depending upon change of 
environmental temperatures.  The supercooling capability of xylem parenchyma cells in trees 
increases gradually in trees growing in tropical toward cold areas.  The supercooling 
capability also changes seasonally with highest capability in winter and lowest capability 
during summer.  Thus, trees are adapting low temperatures by increase supercooling 
capability in xylem parenchyma cells under low temperature condition. 
 
  The present study will show our recent approaches to understand mechanisms of deep 
supercooling in xylem parenchyma cells of trees, in regard to gene expression, accumulation 
of proteins, accumulation of soluble sugars, and presence of anti-ice nucleation substances, in 
association with increased supercooling capability. 
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Carbonate minerals are one of the important components of sediments. Chemistry of the 
water is controlled by the reactions of these minerals if these minerals are allowed to form 
during the sedimentation processes. On the other hand, the mineralogy of the carbonate is 
determined by the water quality and temperature in lake water. Lake Hovsgol is a semi-
closed lake located in the inside of the continent. Because there are little human activities in 
the vicinity of the lake, it is expected to be sensitive to the environmental and geochemical 
changes. The one of characteristics of the sediments from Lake Hovsgol is that the sediments 
are mainly composed of carbonate minerals. Kashiwaya et al. (submitted) analyzed HDP04 
core from Lake Hovsgol and showed that HCl soluble fraction which is attributable to 
carbonate minerals tends to increase at glacial periods [1]. This indicates that carbonate 
minerals are important indicator for environmental changes in Lake Hovsgol. In present study, 
we examined the detailed carbonate mineralogy of the sediment core (HDP04) with depth to 
evaluate the changes of past environment and geochemistry of lake.  
Figure shows the XRD patterns of sediment core samples with depth up to 22.5m of which 
age is correspond to 356kyr B.P. (Kashiwaya et 
al., submitted). XRD patterns of core sediments 
showed that the common mineral phases are 
quartz, feldspar and small amounts of clays 
minerals. In addition, XRD patterns of less than 
4.5m depth showed the several peaks assigned 
to various carbonate minerals. The common 
carbonate phases are calcite (CaCO3) and 
dolomite (MgCa(CO3)2), but the peaks 
attributed to the monohydrocalcite (MHC: 
CaCO3.H2O) are also identified in some 
samples. MHC is rare mineral in geological 
environment, because the mineral can only 
form and be preserved in anomalous 
geochemical conditions [2]. MHC is much 
more soluble than calcite and metastable with 
respect to calcite [3]. The formation of MHC 
would require the high concentration of 
dissolved constituents in lake water. The 
preservation of HMC in geological setting 
would require low temperature condition, because 
the transformation rates of metastable phases to 
crystalline phases are commonly accelerated with 









































































Figure XRD patterns of core sediment with depth. 
Qz: quartz, Fd: feldspar (plagioclase), C: calcite, D: 
dolomite, H: monohydrocalcite, ?: unidentified phases.  
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temperature. From these unique geochemical characteristics of HMC, the occurrence of HMC 
would serve as detailed records of past environment and geochemistry of lake.  
Although it is difficult to estimate the water temperature during the HMC formation 
because the formation of HMC is little dependent on temperature [2, 3], it is possible to 
estimate the water quality especially pH during the formation by using the solubility data for 
HMC [3]. The pH of closed lake water with carbonate minerals is determined by chemical 
equilibria among water, carbonate mineral and atmospheric carbon dioxide [4]. Assuming the 
present lake water is equilibrium with calcite and atmospheric carbon dioxide of which 
partial pressure is 380 ppmv, the pH of solution is calculated to be 8.2 for temperature of 0 to 
25 ºC. This pH is quite similar to the observed pH (8.1) measured at center of the lake [5]. On 
the other hand, the pH of solution which is equilibrium with HMC and past atmospheric 
carbon dioxide (200 to 300 ppmv for object period [6]) is calculated to be 8.8 -8.9 for the 
same temperature range. Even slight changes of pH can strongly influence on the ecosystem 
and geochemistry in aquatic environment [4]. The estimated difference of pH form carbonate 
mineralogy indicates that ecosystem and geochemistry of the past lake environment was 
significantly different from the present environment.  
 
References: 
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Lake sediments yield records of information about past climatic and tectonic conditions 
with local to global scales depending on geomorphological circumstances of lakes where 
sediments were recovered.  Sediment supply could be from catchement area where geology, 
topography, precipitation would be main factors to control some of sediments' characteristics.  
Or, when erosion is minor in surrounding area, aerosol deposition would be dominant and 
provide global scale information.  Dating of sediments is the first step to extract quantitative 
historical information from the record. Here we overview the recent topics and our attempts 
to obtain the radiometric ages from the lake sediments. 
 
Luminescence dating 
Luminescece dating of lake sediments has been applied to a particular mineral with grain 
sizes grater than ~10 (in many case >100) mm extracted from interbedded tuff layers (Shane 
et al, 2002) or sandy layers (Argyilan et al., 2005: Rogalev et al., 1998).  Recent advances in 
luminescence dating allow analyses of fine-grained samples without mineral separation 
(Banerjee et al., 2001) and successfully applied to ocean core sediments (Berger, 2006).  
According to our attempt to apply the methodology to sediments from lake Baikal, the infra-
red stimulated luminescence shows no linear relationship against give dose and is difficult to 
estimate a reliable accumulated dose.  On the other hand, the red thermoluminescence gives a 
more promising relationship between signal intensity and given dose, and is applied to deliver 
the accumulated dose (Ito et al., presentation during this conference).   
 
Fission-track dating 
Quaternary tephra layers in lake sediments are good time-makers.  Their ages could be 
determined by several radiometric dating methods, one of which is the fission track (FT) 
chronometry using volcanic glasses. The FT glass ages were often younger than expected 
ages due to a partial annealing of track at ambient temperatures, therefore, several calibration 
procedures were proposed.  However, the FT glass dating becomes less popular because these 
procedures need time consuming experiments.  To avoid the calibration, a new protocol to 
estimate the glass FT density is proposed (Ito and Hasebe, presentation during this 
conference)  
LA-ICP-MS analyses 
The LA-ICP-MS is widely accepted as a rapid method to determine chemical composition 
of geological material at the micro-scale and applied to geochronology.  For both 
luminescence and FT datings, the new methodology to determine the radioisotope 
composition is proposed and applied.   
 
References: 
Argyilan, E. P., Forman, S. L., Johnston, J. W. & Wilcox, D. A. 2005. Optically stimulated 
luminescence dating of late Holocene raised strandplain sequences adjacent to Lakes 
Michigan and Superior, Upper Peninsula, Michigan, USA. Quat. Res., 63, 122-135. 
Banerjee, D., Murray, A. S., Bøtter-Jensen, L. & Lang, A. 2001. Equivalent dose 
estimation using a single aliquot of polymineral fine grains. Rad. Meas., 33, 73-94. 
Berger, G. W. 2006. Trans-arctic-ocean tests of fine-silt luminescence sediment dating 
  -15-
provide a basis for an additional geochronometer for this region. Quat. Sci. Rev., 25, 2529-
2551. 
Rogalev, B., Chernov, V., Korjonen, K. & Jungner, H. 1998. Simultaneous 
thermoluminescence and optically stimulated luminescence dating of late Pleistocene 
sediments from Lake Baikal. Rad. Meas., 29, 441-444. 
Shane, P., Lian, O. B., Augustinus, P., Chisari, R. & Heijni, H. 2002. Tephrostratigraphy 
and geochronology of a ca. 120 ka terrestrial record at Lake Poukawa, North Island, New 
Zealand. Global Planet. Change, 33, 221-242. 
 




Luminescence dating of fine grained sediments 
 from Lake Baikal ; an attempt 
 
KAZUMI ITO1, NORIKO HASEBE2, YOSHIHIRO GANZAWA3  
and KENJI KASHIWAYA2 
 
1 Graduate School of Natural Science and Technology, Kanazawa University, kakuma, kanazawa 920-
1192, Japan 
2 Institute of Nature and Environmental Technology, Kanazawa University, Kakuma, Knazawa 920-
1192, Japan 
3 Institute of Earth Science, Hokkaido University of Education, Hachiman 1-2, Hakodate 040-8567, 
Japan 
 
TEL : +81-76-264-6513  FAX : +81-76-264-6545 E-mail : kazumi-i@earth.s.kanazawa-u.ac.jp 
 
1. Introduction 
Lake sediments yield continental records of past environmental fluctuation and dating is 
important to extract quantitative information from those sediments. Luminescence dating is 
applicable to middle to late Quaternary samples, and basically applied to a particular mineral 
such as quartz, feldspar and so on. However, fine grained samples with limited quantities are 
difficult to apply mineral separation. Therefore, this study examines luminescence 
characteristics of polymineral lake sediments.  
2. Purpose of this study 
The best experimental condition is sought for red thermoluminescence (RTL) methods. The 
relationship between given dose and luminescence intensity is examined to see the effect of 
grain size variation and organic matter incorporation. To understand what resets 
luminescence ages, samples are exposed to artificial lights to see a decrease of luminescence 
signal. Also, to investigate the measurable age range, a saturated dose is estimated. Signal 
alteration through core recovery from the lake bottom and subsequent sample divide in a 
laboratory is also investigated. Finally, equivalent dose (De) is measured.  
3. Sites and Samples 
Sediment samples were collected from the deepest part of Central Basin (M-14) and 
Academician Ridge (VER98 st.5) of Lake Baikal. Detailed descriptions can be found in 
Sasaki (2002MS) and Nakagawa (2000MS). Three analyzed samples (2C-32, 2D-06 and 4A-
18) from VER98 were obtained at a depth of 268, 308 and 708 cm from the lake bottom and 
expected age based on oxygen isotope ratio stage are 110, 120 and 200 ka, respectively. 
4. Experimental method 
The M-14 was divided into four aliquots according to grain sizes (in microns), that is, 6-11, 
11-17, 17-32, 75-125. An aliquot without grain size separation called “all” was also analyzed. 
A part of aliquots 11-17 and “all” was further treated using H2O2 to remove organic matter. 
No treatment was applied to the 2C-32, 2D-06 and 4A-18. The RTL was measured at 
Hokkaido University of Education. The M-14 was used for a dose recovery test (Tsukamoto, 
2005), a breach test and a measurable age range test. 2C-32, 2D-06 and 4A-18 were used to 
estimate signal alteration through sampling and afterwards De was measured.  
5. Result and conclusion 
M-14 
The RTL is mainly emitted at 150℃ and 250℃. A peak at 150℃ is attributed to the unstable 
luminescence against heat. Signals, calculated by integration of luminescence intensities at 
the temperature range of 240~260℃, show an excellent stable linear relationship against 
given doses. However, artificial accumulated dose was overestimated and an excess dose is 
about 25Gy at an average. Effects of grain size and organic matter on luminescence are 
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negligible. Bleach tests show that an intensity of RTL reduces down to 30% by the exposure 
to the sun light. To investigate the age limit applicable, doses up to 960Gy were irradiated. 
Calibration curve is bent at ~700Gy, but is not saturated up to 960Gy.  
2C-32, 2D-06 and 4A-18 
For each sample, four to thirteen data were obtained along the traverse from the surface to 
center of a cubic sample. De, calculated by the RTL measurement after residual dose 
estimation is concordant regardless a distance from the sample surface. Therefore, average De 
and residual dose were calculated (table). 
6. References 
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Table  Results of De measurement 
 number of aliquots residual dose (Gy) De (Gy) 
2C-32 4 18 78 ± 3.7 
2D-06 4 22 69 ± 7.9 
4A-18 13 36 112 ± 20 
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Holocene Lake Level Fluctuations at Inland Saline Lakes in the Semi-arid Regions, and 




Maintaining the quality of natural resources in semi-arid regions became an important 
environmental issue of the 1990s. Has the quality changed as a result of human activities or 
as a result of natural environmental changes, such as climatic change? What were the timing, 
rate, and extent of environmental change, and how can we infer these aspects?  
  Inland lakes have been very important places for human beings since ancient days. 
However long-term monitoring of their environment usually do not extend back more than a 
few centuries, and for many regions the historical record is much shorter. 
  The geological research project in Turkey and Syria, a multidisciplinary research program 
to investigate environmental history since Quaternary, has started in 1991 in conjunction with 
the archaeological excavation of Kaman-Kalehöyük by the Japanese Institute of Anatolian 
Archaeology, and the excavation of Tel Seker al-Aheimal by University of Tokyo.  
  We focused the high resolution environmental reconstruction from central Turkey to north 
Syria to discuss relationships between environmental changes and archaeological epochs. We 
took field surveys at inland lakes and marshes surrounding archaeological sites at Konya 
basin, Lake Tuz, Lake Ak, Lake Seyfe, Kayseri and Kaman Kalehöyük in central Turkey, and 
Lake Khatouniyeh in north east Syria. 
  Our drilling surveys presumed that there was a distinct local diversity of climatic change 
during the Holocene. A dry climate started about 11000 BC in corresponding to the global 
warming after the Younger Dryas. It was a wide climatic phenomenon because we observed 
it at all our survey points. The recover of humid environment during Neolithic occurred at 
first in Lake Khatouniyeh, north east Syria. The Holocene sedimentation of the lake began 
about 8500 BC, and it turned to be very humid environment at about 6700 BC. In contrast to 
it, dry environment continued in central Turkey during the Neolithic. The water levels 
increased again about 4500 BC when the global temperature turned to be stable in small lakes 
and marshes about 150-200 km east or north-east of Konya basin. However dry environment 
has continued in Konya basin and Lake Tuz in central or southern part of the Anatolian 
Plateau. 
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The Lake Baikal district, in the middle latitudes, is highly sensitive to changes in solar 
insolation related to long-term climatic changes.  This region is influenced not only by 
westerly circulation, but also by the East Asian monsoon.  Its prevailing wind system is 
closely related to the proximity of the Himayalas and the Tibetan Plateau.  These factors 
imply that direct solar insolation is crucial in this district, especially in the high plateaus of 
the middle-latitude zone.  Lake Hovsgol in the Baikal Rift Zone is located on the high plateau 
of Mongolia and belongs to the Lake Baikal catchment.  It is the second largest freshwater 
lake in East Asia and drains to Lake Baikal through a single outflow river at its south end, the 
Egiin, a tributary of the Selenga (the largest river in the catchment).  The river mouth controls 
the lake water level.  Lake Hovsgol is presumed to have been nearly a closed lake during 
glacials.  The present elevation of the water surface (1650 m) is 1100 m higher than that of 
Lake Baikal.  The water-surface and catchment areas are 2770 km2 and 4920 km2, 
respectively, so the lake-catchment ratio is quite large.  These factors imply that 
environmental conditions here are more sensitive to direct solar insolation, and that the lake 
sediments are directly and strongly influenced by environments in the surrounding 
catchments 
In 2004, core HDP04, 81 meters long, was obtained at a water depth of 250 m from the 
central part of Lake Hovsgol (50° 57′ 19″ N，100° 21′ 32″ E) by an international team from 
Japan, Mongolia, Russia and Korea.  Samples were sent to laboratories in these four countries 
for physical, chemical and biological analyses. The present study is mainly concerned with 
physical and chemical properties (grain size, biSiO2, etc.).  Grain sizes (minerals and whole-
rock) were measured with a laser-reflection analyzer.  BiSiO2, CaCO3 (strictly, Hcl-soluble in 
the method), organic and mineral contents were measured.  For age determinations, 
paleomagnetic characters were measured with a path-through-type cryogenic magnetometer 
at Toyama University.  We found the B-M boundary at about 57.4m from the upper core end.  
The paleomagnetic data suggest that the entire core represents about 1.0 Myr. 
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Thermokarst formation and vegetation history in central Yakutia, eastern Siberia, were 
reconstructed based on accelerator mass spectrometry (AMS) radiocarbon dates and pollen 
records from thermokarst lake deposits. 
Radiocarbon dating of wood fragments from basal thermokarst deposits indicates that the 
development of thermokarst activity occurred during the early Holocene in central Yakutia. 
Furthermore, High charcoal accumulation rates were found in the bottom section of 
thermokarst deposits suggesting that these charcoal particles were reworked from edge of 
thermokarst depression during the thermokarst development. The timing of thermokarst 
expansion is consistent with a warm/moist period in the region. These results correlate well 
with previous study of thermokarst development in other parts of Arctic coastal region in 
Alaska and Canada affected by global climate change during the early Holocene. 
Modern pollen analysis of alas shows several features that allow us to understand the fossil 
record of thermokarst sediments. The amount of Larix pollen underestimates the importance 
of larch in the vegetation assemblage. The pollen of herbaceous taxa reflects in situ grassland 
vegetation, which is a good representation of the local vegetation type in the thermokarst 
depression. These results are in good agreement with previous studies of modern pollen in 
this region.  
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Pollen analysis of radiocarbon-dated thermokarst deposits clarified the thermokarst 
dynamics that lead to alas formation. Similar trends were observed at different sites that were 
many km apart. The vegetation during thermokarst expansion is characterized by open larch 
forest with an herbaceous component. After that, the pollen percentages of herbaceous taxa 
such as Gramineae and Artemisia gradually decreased until ca. 6000 cal yr BP. Subsequently, 
the pollen of Pinus subg. Diploxylon increased, which suggests that Scots pine expansion 
occurred in sandy soil in central Yakutia during the mid-Holocene, a finding that correlates 
well with other results not only in central Yakutia but in other areas of northern Eurasia. 
Grassland expansion and a decrease of the corresponding lake area in the late Holocene are 
indicated by the increase in herbaceous pollen in the upper section of each sediment record, 
suggesting that the present-day landscape in central Yakutia has been established since the 
late Holocene.  
 
Keywords: Eastern Siberia, permafrost, thermokarst, vegetation history, pollen analysis 
 
Selected pollen percentage diagram of Ulakhan Sykkhan Alas. The percentages are 
based on total terrestrial pollen. 
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Long term survival of organisms over various environmental hazards detected in the 
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Baikal Hovsgol Drilling Project has been focused on the terrestrial paleoenvironmental 
analysis in north eastern Eurasia. Various items for last 10 million years have been measured 
with bottom sediment cores from Baikal and Hovsgol lakes. Through this program, curious 
ability of organisms to survive various environmental hazards or changed conditions was 
suggested, as follows; 
(1) No evolution or migration of new genera of plant occurred around Lake Baikal during a 
long period of 10 million years and a big climatic change from warm and wet before 5 
million years to glacier-interglacial cycle after 2.7 years ago. This means that the all of 
present genera already existed around Lake Baikal about 10 million years ago, although their 
percentages have been changed much following the cooling of this period and six genera of 
broad leaved trees disappeared about one million years ago. 
(2) Baikal seals moved to Lake Baikal in (or before) about 380,000 years ago, and not after 
this period. What happened to drive seals to the lake? This time was during the 11th 
abnormal of MIS. Was their migration caused by the long warm climate? 
(3) Evolution of diatom species in Lake Baikal has been so frequent and their life time has 
been so short since glacier-interglacial period started about 2.7 million years ago. 
(4) Some main genera (species) of diatom (Cyclotella, Aulacoseira, Stephanodiscus, etc) 
revived after the millions years interval. How they can keep life in the lake and what awoke 
them? Was it transported by birds from remote lakes in the warmer area? 
(5) More than one hundred species of bacteria were detected alive in the sediment layer for 
last millions years? 2 m of vertical distance in the sediment is enough to make them 
completely independent to each other. 
(6) And so on. 
Driving forces or mechanisms are not yet discussed well. Environmental science is a 
science of conditions for lives including human beings. Recent environmental studies, 
however, have been largely focused on clarifying conditions as global warming, drought to 
expand deserts, decrease of forest and decay of ecosystem, etc with little discussion about 
their effects on organisms. So long as this discussion is set aside, it must be difficult to 
establish the environmental science under the condition of the ability of organisms to survive 
environmental hazards is not well known. 
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   In Korea prehistory archeological excavation pits expose continuous soil and sedimentary 
profiles which are composed of the middle and upper Pleistocene and Holocene sequences. 
Archaeological sites are mostly located at the river side along the mountain foothills, and 
both fluviatile deposits and slope deposits or regoliths are prevailed. Fluviatile deposits in 
Keum river are characterized by fluviatile gravel deposits at bottom and progressively sand 
and silts upwards in alluvial plain. The Keum river valley was repeatedly aggraded and 
degraded due to climatic change during the upper Pleistocene period. Successive terraces 
present at the Keum river valley represent  extended flat surfaces parallel in longitudinal 
section and the altitude of flat surfaces gently rise up in accordance with the stream gradient. 
The height of each terrace above the present river floor remains quite consistent along the 
river vallay. The lowermost terrace is developed near the present valley bottom, while the 
lower terrace at the level of about 10m - 20m above the river bottom, while the middle  
terrace and high terrace at the level of 30 - 55 m and 60m - 80m.  The paleolithic artefacts are 
found at the paleo-surface of the low, middle and high terrace deposits. but underlain mostly 
by slope deposits.  Slope deposits or regoliths on the other hand are another profile type in the 
paIeolithic site formations. The latter deposits are composed of weathered clastic particles, 
slowly transported into foothill or over terrace surface by mass movement. They are very 
poorly sorted or even completely unsorted in fabrics, including rock fragments derived from 
basement rocks with fine-grained soils. A typical soil profiles were formed in response to the 
palaeo-climatic condition. In this paper some of these soil wedge structures are found in the 
excavation profiles of the palaeolithic sites including profile types of Naeheungdong, 
Seokjangri and Sorori paleolithic sites of Keum river.  
During the last glacial period depositional environment and pedogenic processes controlled 
by  climatic change, and formation ages of profile types in paleolithic sites of the Keum river 
provide us clues to understand both a natural environmental changes and ecological context 
of paleolithic humans. Several horizons of soil wedge structure are identified in the 
paleolithic sites of hillslope and alluvial environment in South Korea. The formation ages of 
them are rather ambiguous because there were time gaps between the age of pedogenesis and 
that of sedimentary formation. The discrepancies of formation age also derived from a 
difficulty to find proper materials of radiometric datings. A number of soil wedges are 
distributed at two different levels in soil-sedimentary profiles of paleolithic sites. The 1ower 
soil wedge, showed a cryoturbation in reddish brown layer, was formed at about 65,000yr BP, 
while the upper one characterized by dark brown muddy sand layer was formed at about 
22,000~18,000yr BP.  Between these two layers there are a few soil wedge layers which are 
rather discontinuous and small in scale. 
 
Keywords: archeological sites, paleolitic, fluvial, paleosol, soil wedge, cryogenic 
structure, last glacial 
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One of the leading parameters for analyzing long-term climatic changes and Milankovitch 
(astronomical) cyclicity in the Lake Baikal sediments and loess-paleosol sequences is 
magnetic susceptibility (MS). Although it was firmly demonstrated that changes in magnetic 
susceptibility (MS) of Chinese, Alaskan and other loess deposits linked to the paleoclimatic 
changes, some studies showed appeared absence or complexity of this connection in Siberia. 
That makes it difficult to apply universally the magnetoclimatic model developed for Chinese 
loess, where MS is higher in soil than in loess, or the Wind-Vigor model, where MS is lower 
in soil than in loess.  
 
Although MS from Western Siberian loess-paleosol sequence showed positive, negative or 
no correspondence with buried soil intervals, the frequency dependence (FD) parameter of 
MS is always higher in soil horizons compared to the loess making it a superior 
magnetoclimatic indicator.  The enhanced FD parameter in soils is associated with 
ferrimagnetic minerals, mostly magnetite, produced during pedogenesis. MS and FD 
parameter of 670 samples from five sections of Western-Central Siberia are reported. A 
combined FD record for the studied sections versus time is made on the basis of intersection 
correlation. Chronological control is established by absolute dating and stratigraphic 
correlation.  
 
FD record is compared with Lake Baikal MS curve from BDP-93 and Baikal diatom 
content as well as with some global paleoclimatic records (oxygen isotope and solar 
radiation) (Figure 1). Spectral analysis of FD from the loess sequence and MS from Lake 
Baikal, revealing the presence of Milankovitch signals at ~100 kyr (eccentricity), ~40 kyr 
(obliquity) and ~23 kyr (precession), demonstrates that both Siberian magnetic datasets are 





Figure 1. Correlation between FD parameter for Siberian loess, whole-core combined 
magnetic susceptibility profile for Baikal cores BDP-93-1 and BDP-93-2 in 10-5 SI Unites, 
biogenic silica profile from BDP-96-2 is completed by BDP-93-2 core for last 60 kyr in wt%, 
δO18 oxygen isotope curve from MD900963, and Solar Radiation curve for 52°N calculated 
from Lascar’s solution. The magnetic susceptibility is plotted on a logarithmic scale. Note 
reversal scales for magnetic susceptibility and oxygen isotope curve. 
 
Stable remanence vectors of the Lake Baikal sediments (BDP-93) have been additionally 
studied. They are almost all of normal polarity, but several short intervals of low and/or 
negative inclinations are found. The most prominent of these involves a systematic 
inclination swing and relative intensity low near a depth of 27 m. The main part of this 
excursion lasted ~5000 years, but the slow recovery to typical normal polarity inclinations 
may double this. Our chronology suggests that this feature represents the Iceland Basin 
Excursion. It also implies that the corresponding intensity low in the reference global 
intensity pattern SINT-800 is incorrectly identified as the Jamaica/Pringle Falls Excursion 
and should now be re-assigned to the Iceland Basin Excursion. 
 
Keywords: Lake Baikal, loess, magnetic susceptibility, Milankovitch cyclicity 
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Dammed lakes in North Asian mountains as archives of glacial and post-glacial events. 
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Continuous records from lacustrine sediments are the best objectives for continental 
paleoenvironmental studies. Long living lakes, like the Baikal and the Hovsgol, provide us 
data about major climatically controlled events spanned over a million-year history. Small 
lakes give us detailed information about short-term climatic fluctuations and local events, 
mostly for the Holocene and Late Glacial intervals though. Since the Late Pleistocene glacial 
event the glacial maximum should be well-presented in mountainous glaciogenic lakes. The 
paper discusses the use of those still unpopular sequences. Our study is mostly focused on the 
geomorphologic evidences for the age of glaciogenic lakes and the stages of their 
development. A close inspection of the environmental proxies in those lakes is a matter of 
future investigation. 
Our last studies confirmed that the maximum of the glaciation in Siberian mountains 
occurred in the beginning of the Late Pleistocene at ca. 110 ka BP (Krivonogov et al., 2005). 
Our obtained record of three-to-four glacial events matches the conception of fluctuations in 
the global ice storage recorded in oceanic sediments (OIS 5d, 5b, 4, and 2). Thus, the long-
living glaciogenic lakes may contain sedimentary records of those events and their fine 
structure. We recognize two main types of glaciogenic lakes based on their origin: ice 
dammed lakes and glacial moraine dammed lakes.  
We suggest that locally long extended ice tongues could have dammed intermountain 
depressions resulting in the formation of huge long-living lakes (e.g. Chuya and Kurai Lakes 
in the Altai Mountains, Darhad Lake in Northern Mongolia, Chara and Muya Basins in 
North-Eastern Transbaikalia). Large glacial lakes could have formed inside terminal 
moraines (after the melting of dead ice), or in ice-plowed depressions (e.g. Nichatka, 
Leprindo, and Leprindokan Lakes in North-Eastern Transbaikalia, Chagan-Uzun Lake in the 
Altai, and Hoton Nuur Lake in the Mongolian Altai). 
The lake of Darhad was formed as a giant ice-dammed and sedimentary-dammed lake 
probably at OIS 5d (Krivonogov et al., 2005). Tentatively we have estomated that its level 
has been gradually decreasing; the residual lake Dood Nuur occupies the lowermost part of 
the basin. The main stages of its development are recorded in the bottom sediments, which 
were drilled by Gillespie and Bayasgalan in October 2003. The 93 m long core is presently 
stored in the Institute of Geology and Mineral Resources MAS at Ulaanbaatar. It was divided 
between Mongolian, Russian and American scientists in November 2006, and will be studied 
by rock magnetic, granulometric, and palynological methods, as well as by radiocarbon and 
OSL dating. The 36 m thick lacustrine sequence allows us to suggest that the sedimentation 
rate was about 0.4 mm per year, i.e., 7-8 times higher than in the Hovsgol Lake. The 
Holocene history of the residual Dood Nuur Lake was studied by Dorofeyuk and Tarasov 
(1998). Our 2005 drilling project reveled a more complicated history of the lake: the sand 
layer found at different places of the lake indicated a 10-m drop of its level, i.e. recurrent 
changes, rather than a gradual decrease. Thus, we suggest that this event occurred after 5 ka 
BP. 
Two lacustrine events have been recorded in the Chara and Muya basins roughly correlated 
with the Early and Late Zyryanian glacial epochs (Enikeev, 1986; Kulchitsky and Orlova, 
1991; Krivonogov, 2003). The lacustrine series are separated by non-lacustrine sediments of 
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Karginian time (14C age ~36 ka BP). The lacustrine environments in the Muya are correlated 
with the glacial advances in the cross-cut valley of the Oron River, downstream the Vitim 
River, and the situation in the Chara was similar to that in the Darhad basin. 
The moraine dammed Lake Hoton Nuur in Mongolian Altai is a very promising objective 
for estimating the age of the glacial maximum and subsequent glaciations. The preliminary 
study performed by (Tarasov et al., 2000) highlighted its Holocene history. We propose a 
new round of investigation of this lake in the nearest future. 
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In our viewpoint global catastrophes mean geological and climatic events, resulting in 
sharp global changes of the environment; while regional catastrophes mean catastrophe, 
which provoked changes only in a separate region. Catastrophic events can be connected with 
continental drift, fast growth and destruction of mountains, alternating glacial and interglacial 
epochs and periods. The analysis of 600 Ma record shows, that intraplate (plume) magmatism 
can give rise to warm interglacial epochs without any glaciations within an epoch and they 
last tens and several hundreds million years. The last interglacial epoch took place on the 
Earth after eruption of Siberian traps and lasted from 250 to 37 Ma.  
As known (Raymo, Ruddiman, 1992; Richteect et al., 1992; Kuzmin, Yarmolyuk, 2006) 
the modern glacial epoch started about 37 Ma with the inception of first glaciers in Antarctica. 
Further (15 Ma) the glaciation extended and covered the Northern Hemisphere where glaciers 
covered Greenland and an ice shield  originated in the Arctic.  At the same time climatic 
deterioration took place in the Northern Hemisphere 2.8-2.5 Ma. Moreover, that climatic 
deterioration occurred as a global catastrophe and significantly changed the vegetation and 
fauna. Baikal records show natural climatic deterioration starting from the Miocene to the 
Late Pleistocene. Moreover, the first mountain glaciers appeared in the mountains around 
Lake Baikal 2,5-2,8  Ma.  
This time span demonstrates growth of high mountains that is confirmed by changes in 
lava morphology; isolated lava fields peculiar to volcanic eruptions, having an age of  more 
than 3  Ma which were replaced by lava rivers having an age less than 2,8-3 Ma. The 
sediments corresponding to this interval (2,5-2,8 Ma) contain glacial clay. This very interval 
is associated with the increase of basaltic volcanic activity. The volume of volcanic rocks 
reached 103 km3 in comparison with less than 10-1 km3, that is peculiar to time interval from 
2,5-6,6 Ma. Sedimentary records show that active seismic events connected with growth of 
mountains around Lake Baikal began about 4 Ma; they were accompanied by increase of 
volcanic activity. The tectonic and volcanic activity in the time interval as 2.8-2.5 Ma 
resulted in sharp cooling episode that is evident from a significant reduction of diatoms as 
well as the change of species composition of diatoms (Karabanov et al., 2000). In particular, 
diatoms of Stephanopsis genus disappeared with the inception of cooling episode while 
diatoms of Tertiatius genus appeared  and developed only within the cold episode lasting 
from 2,82 to 2,48 Ma. 
Results  from pollen investigations show  significant changes in  composition of  the 
vegetation in the Baikal region at this very time span,  that means essential changes of the 
environment. About 2,5 Ma areas occupied by light-coniferous forest considerably reduced, 
and dark coniferous forest became predominant (Bezrukova, et al., 1999). 
Starting from 2,5-2,8 Ma climatic changes were driven mainly by the Earth’s orbital 
parameters, i.e. Milankovitch cycles. Each transition from interglacial towards glacial period 
should be considered as a natural (climatic) catastrophe. They were accompanied by 
significant changes of natural landscapes that is well evident from pollen data and sharp and 
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profound reconstruction of the ecosystem of the lake giving rise to significant changes of 
both quantitative and species composition of diatoms and other groups of organisms.  
The analysis of the Holocene sedimentary record shows considerable climatic changes, 
which are connected with Bond’s cycles driven by processes in the Atlantic in the interglacial. 
These cycles can be seen in pollen record, and they are visible from change of δO18 in 
diatoms.  
At last, Heinrich events, which are connected with mass burial of arctic ice (icebergs) into 
the Northern Atlantic, are well recorded in Baikal sediments, in particular in the core 
sequence obtained from Buguldieka saddle. 
Thus, deep sedimentary records from Lake Baikal as well as records obtained from small 
lakes in the Baikal region, allow reconstructing natural catastrophes of the past resulting from 
geologic-tectonic, volcanic and climatic changes, which give rise to changes in the 
environment and climate. 
 
Keywords: Lake Baikal,  catastrophic events, pollen record,  glacial, interglacial 
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This presentation discusses the role of Tibetan Plateau in maintaining the very arid 
climate in Central Asia. The dynamical mechanism responsible for the aridity is explored 
based upon the results obtained from a general circulation model of the atmosphere. The 
absence of massive ice sheets in Central Asia during an ice age may be attributable in no 
small part to the insufficient supply of moisture from the surrounding oceans. 
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A 13,000 year oxygen and carbon isotope record derived from fine-grained and ostracod 
carbonate from Erhel Lake testifies to dramatic millennial limnological change. Fine-grained 
carbonates, which are mainly authigenic, are likely to have formed during ice formation in 
the winter surface water. 
Ostracod shells are secreted in the summer bottom water. The values from authigenic 
carbonates and ostracod shells may provide the variations in temperature over the northern 
Mongolia over the last 13,000 years. 
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Paleoenvironmental changes in the northeast Eurasia during the last  
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The information of paleoenvironmental changes is important to estimate future global 
warming induced by human activity.  Lake Hovsgol is located at high altitude of 1,667 m a.s.l. 
in the sub-arctic zone.  Mean annual air temperatures of the lake area in the glacial period are 
assumed to be lower than –15oC, and thus it is likely that the lake surface is covered with 
perennial ice for several thousand years.  HDP-04 sediment core (81 m) was taken by an 
international project from Lake Hovsgol in the Lake Baikal basin in winter of 2004.  Organic 
components in lake sediments are chemical fossils of paleoenvironmental changes in the 
drainage basin.  Here we report organic components in HDP-04 sediment core to elicidate 
biological production, sources of organic matter and paleoenvironmental changes in the last 
1.0 million years in the northeast Eurasia.   
Total organic carbon (TOC) and total nitrogen (TN) contents in the sediment cores were 
determined at 8-10 cm intervals by a Fisons NCS 2500 automatic elemental analyzer, after 
treatment with hydrochloric acid to remove carbonate-carbon.  Total carbon and total sulfur 
contents were determined by the same analyzer without any treatment.  Hydrocarbons, fatty 
acids, sterols and phenolcarboxylic acids were analyzed by the methods of Matsumoto et al. 
(1979, 1982) and Matsumoto and Watanuki (1992).  Organic components in the sediment 
cores were analyzed ca. 0.3 m intervals.  Briefly, organic components in the samples were 
extracted with ethyl acetate after saponification with 0.5M potassium hydroxide/methanol 
(80oC, 2h).  The ethyl acetate extracts were chromatographed on a silica gel column (160 mm 
x 6 mm i.d., 100 mesh, 5% water).  Hydrocarbon and fatty acid-sterol-phenolcarboxylic acid 
fractions were obtained by elution with hexane and ethyl acetate, respectively.  Fatty acids 
were methylated with diazomethane.  An aliquot of fatty acid-sterol-phenolcarboxylic acid 
fractions was trimethylsilylated (TMS) with 25% N,O-bis(trimethylsilyl acetamide) 
acetonitrile solution, and obtained sterol TMS derivatives.  Hydrocarbons, fatty acid methyl 
esters and sterol and phenolcarboxylic acids-TMS derivatives were analyzed by a JEOL JMS 
K9 gas chromatograph-mass spectrometer equipped with a fused silica capillary column 
(DB5, 30 m x 0.25 mm i.d., film thickness 0.1 µm).  
 HDP-04 sediment core was mainly composed of silt and clay containing carbonate. 
Brunhes-Matuyama and Matuyama-Jaramilo boundaries were found at a depth of 57.5 and 
78.5 m, respectively, and the sedimentation age of the core bottom was estimated to be 1.0 
Ma. The pattern of water contents was similar to that of TOC contents.  It is known that water 
contents are correlated with diatom frustules, and thus higher TOC contents reflect diatom 
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abundance as well as biological production in the lake basin.  TOC contents in HDP-04 
sediment core were low and similar to those of BDP96&98 sediment cores from Lake Baikal 
(Matsumoto et al., 2003).  Thus, the biological production in Lake Hovsgol is small in the 
last 1.0 million years as in the case of Lake Baikal.  Higher TOC contents in depths of 81, 76, 
31 and 15-13, and 2-0 m reflect probably warm climate, while lower TOC contents in depths 
of 67-64, 39-42, 17-16 and 5-3 m reflect cold climate.  
 The contribution of allochthonous organic matter in HDP-04 sediment core was 
determined by the following simultaneous equations (Matsumoto et al., 2003) . 
 
           X + Y = 1.0 
        6.0X + 20Y = TOC/TN 
     X:  Autochthonous organic matter 
     Y:  Allochthonous organic matter 
 
 The pattern of the contribution of allochthonous organic matter was similar to that of 
TOC contents.  Higher contribution of allocthonous organic matter in depths of 77-74, 60, 
57-54 and 15-14 m probably reflect warm with wet climate, whereas lower contribution of 
allochthonous organic matter in depths of 73-63, 57, 54, 39-42 and 28 m may be cold with 
dry climate. The contribution of allochthonous organic matter in Lake Hovsgol is somewhat 
higher than that in Lake Baikal. This may be due to the sampling site closer to the coast and 
of small scale of Lake Hobsgol than Lake Baikal.   
Compositions of alkanes, alkanoic acid, sterols and phenolcarboxylic acids strongly 
suggest the changes in vegetation of the drainage basin.  Higher C29 /(C27＋C29) sterol ratios 
imply the contribution of microalgal C29 sterol as in the case of Lake Baikal. Our data 
showed plant vegetation in the drainage basin of Lake Hovsgol was not disappeared in the 
glacial period. 
 This work was supported by Grants-in-Aids for Scientific Research (B) (16310012) from 
Japan Society for the Promotion of Science to GIM, and by the 21st Century COE program, 
Nagoya University and Kanazawa University. 
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Study of pollen stratigraphy and radiocarbon dating of sections «Kigan» and «Nabil», 
situated in the north-eastern coast of Sakhalin, made it possible to distinguish 10 spore and 
pollen assemblages and developmental phases of vegetation and climate corresponding to 
them. 
Sands under the peat bog «Kigan» most likely accumulated in the middle-end of Atlantic 
period of Holocene. They content spore and pollen spectrum with predomination of Betula, 
Pinus pumila, Picea. The broad-leaf trees were represented by pollen of only Quercus. 
Cyperaceae (82 %) dominated among herbs, Sphagnum (96 %) did among spores. The pollen 
spectrum corresponds to development of birch forests, and to a certain degree spruce-fir 
forests, which have grown in the plain adjoining the coast. The seacoast was occupied by 
open spaces with sedge meadows and moss bogs with pine bush (Pinus pumila). 
The lower parts of the peat bog «Kigan» (150-254 cm) and lagoonal terrace «Nabil» (45-
190 cm), accumulated during in second half of Late Atlantic – 5,450-6,000 cal BP. The 
climate was much warmer and rather drier than modern. It contains a spore-pollen 
assemblage with predomination of pollen of Picea & Betula (in sum 60-70 %), and pollen of 
different broad-leaf trees. Pollen contents is 1-14 % in sum: Quercus (3 species – to 5 %), 
Ulmus (1,6-4 %), Fraxinus, Acer, Carpinus, Tilia, Corylus, Juglans and Fagus (< 1%). The 
complex showed a phase of fir-spruce and white birch forests with broad-leaf trees growing 
in the plain adjoining the sea coast. The broad-leaf trees most likely grew near the coast of 
the Sea of Okhotsk, in the sand terraces where they formed small groves similar to the 
modern ones in southern Sakhalin. The low accumulative coastal terraces were occupied by 
the lower sedge-moss bogs that were replaced by the upper bogs with pine bush and larch in 
the second part of the phase. 
The spore and pollen complex of more upper horizons (130-150 cm) of the peat bog 
«Kigan» formed in colder and moister climatic conditions in comparison with the preceding 
ones. But the conditions were close to the modern ones. Quantity of broad-leaf tree pollen 
decreased, and dark-coniferous tree pollen increased (Picea – 43-47 %, Abies – 7-9 %). This 
shows that spreading of dark-coniferous taiga played the greater role in plain vegetation than 
in Late Atlantic time. This event probably was at the end of Early Subboreal – in the 
beginning of Middle Subboreal. 
Phase of maximum propagation of spruce-fir forests on inshore plain, and sedge 
grasslands on lower bogs of coast in the maiden half mean Subboreal, 3,800-4,600 cal BP. Is 
mirrored spore and pollen complex of an interval 0-45 cm of a section «Nabil». He contains 
maximum quantity of pollen dark-coniferous trees (Picea – 59-81 %, Abies – 2-9 %). The 
participation of a birch in forests was minimum (up to 4 %). Broad-leaf trees did not meet 
(contents of pollen up to 3 %), behind exception, probably, Ulmus in a valley forests. On the 
lower bogs taken drained lagoonal terraces, were distributed sedge meadows (pollen 
Cyperaceae – 59-83 %). 
Phase of fir-spruce and birch forests in the Middle of Subboreal, 3,400-3,550 cal BP. Is 
mirrored spore and pollen complex in an interval of 90-130 cm of the peat bog «Kigan». In 
vegetation participation of dark-coniferous moisture-loving trees notably has decreased 
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(pollen Picea – 27-35 %, Abies – 3-6 %), shows the climate began warm and less moist. Oak 
appeared in the forest. 
The spore and pollen complex in an interval of 73-130 cm of the peat bog «Kigan» 
showed colder and drier climate than in the previous period which resulted in spreading the 
larch forests close to modern ones in the coastal plain. The larch forests with dark-coniferous 
trees were less spread. The pollen contents of frigid bushes increased to 33-47 %, pollen of 
Picea decreased (14-25 %), Betula did at a less degree (23-30 %). The sea coastal terraces 
were occupied by moss bogs with dense birch bushes, pine and alder bushes forests. This 
event took place during Early Subatlantic cold period, 2,500-2,700 cal BP. 
The spore and pollen complex in an interval of 35-73 cm of the peat bog «Kigan», 
showed warmer and moister climate than climate when the layer occurring lower has 
accumulated. The moisture-loving dark-coniferous forests, which besides Picea (pollen 
contents is 12-51 %) pollen content of Abies increased (up to 3-12 %), began to play greater 
role in the vegetation. The role of birch increased (23-51 %). Elm appeared in the valley 
forests, oak probably did in the other forests (pollen of broad-leaf trees is up to 5 % in sum). 
Dense frigid bushes with predomination of Pinus pumila developed weakly mainly on the 
sand coastal forms. The sedge-moss bogs spread in the low lagoonal terraces. Development 
of the vegetation, probably, took place during Early Subatlantic warm period about 1,700-
2,300 cal BP. 
The thin layer of reed peat with sea grass and bird feathers in an interval of 254-255 cm, 
occurring in the border of sands and peat bog «Kigan», formed in the Middle of Subatlantic 
period of Holocene, 1,300-1,400 cal BP. It has formed as a result the strongest storm or 
tsunami that stimulated emergence of the peat bog thoroughly the long seacoast. There is 
high content of pollen Picea (63 %) and Abies (28 %) in the spore and pollen spectrum. It 
shows maximum prevalence of forest vegetation in the northeastern coast of Sakhalin. 
Vegetation was represented by fir-spruce forests with admixture of broad-leaf trees similar to 
modern ones growing in southern Sakhalin. 
Phase of larch forests with dark-coniferous trees, growing in climatic conditions, which 
grew in cooler climate than in the previous phase but the climate was close to the present 
conditions. The spore and pollen assemblage of the upper layer of the section «Kigan» (5-
35 cm), shows predomination pollen of dark-coniferous (Picea – 39-46 %, Abies – 6-7 %) 
and small-leaf trees (17-28 %). The contents of broad-leaf trees pollen equal 1-2 %. The role 
of frigid bushes, especially pine bush increased (9-20 %). The assemblage formed, probably, 
in the Late of Subatlantic, at the beginning of «Little Ice Period». 
The spore-pollen spectra of the surface peat bog «Kigan» with thickness of 5 cm show 
cooler and drier climatic conditions than in the present time. Pollen of Picea diminished 
double (up to 21-26 %) and pollen of frigid bushes increased in two-three times (up to 16-
18 %). The role of light larch forests with frigid bushes increased in the plain adjoining the 
coast. The squares of larch forests with spruce and fir trees decreased. The dense frigid 
bushes began to spread in the coast. Such vegetation most likely reflects the final phase of 
«Little Ice Period» in the second half of XVI – first half of XIX centuries. 
The most optimal climatic conditions were remarked in Late Atlantic and Middle 
Subboreal Periods. The dark-coniferous and birch forests with broad-leaf trees spread. The 
increase in average annual air temperatures achieved 5-6°C. 
The dark-coniferous forests together with birch and larch forests played the leading role 
in the vegetation cover in southeastern part of the North Sakhalin Plain about 6,000 cal BP, at 
the second half of Atlantic period of Holocene. Dark-coniferous forests were widespread in 
the first, more wet half of Middle Subboreal, 3,800-3,550 cal BP. The forests did not 
appeared fully in warm and dry middle Subboreal phase 3,400-3,550 cal BP, and took the 
first-second place with the birch forests. Thus, the obtained facts refute the conclusions of 
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A.N. Alexandrova and P.F. Brovko (1979) about almost complete disappearance of spruce 
and fir from vegetation cover in North Sakhalin in Subboreal. 
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Application of accelerator mass spectrometry (AMS) techniques to radiocarbon (14C) 
dating has started at around 1980. Since AMS 14C dating requires only a few mg of carbon or 
less, this dating method can be applicable for a variety of samples. We have dated many 
cored sediments from Lake Baikal (Russia) and Lake Hovsgol (Mongolia), with a Tandetron 
AMS system at the Center for Chronological Research, Nagoya University. The carbon 
samples for 14C measurements can be wood fragments, plant residues, pollen- and diatom-
enriched materials, but mainly used is total organic carbon that is separated from the 
sediments. 
In this research program, Watanabe et al (2006) have separated a lipid fraction from 
organic compounds contained in the lake sediments. Lipid is an organic compound, but the 
sources of the lipid fraction contained in the lake sediments are limited and thus the lipid 
fraction may give us more realistic date of the sedimentation than the bulk organic material. 
The data so far obtained for the lipid fractions will be described along with the AMS 14C ages 
obtained so far for the bulk organic sediments from Lake Baikal and Lake Hovsgol. 
 
Ref. Watanabe et al.(2006) Changes in sedimentation rate and sources of organic materials in 
Lake Baikal and Lake Hovsgol sediment cores inferred from radiocarbon and stable carbon 
isotope ratios. (Submitted to Quaternary Int.) 
 
Keywords: 14C age, AMS, Baikal, Hovsgol, lipid 
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We have measured total sulfur (TS) of Lake Hovsgol sediments (cores X104 and X106) 
to reconstruct the past sulfur accumulation in Lake Hovsgol. The gradual TS accumulations 
during glacial/post-glacial transition period (from 18 to 15 kyr BP) up to 0.7 and 0.4 % were 
observed in cores X104 and X106, respectively (Fig.1). These TS accumulations are 
accompanied with the onset of the gradual TOC increase in cores X104 and X106, and 
similar sulfur accumulation during same period in core X105 was also observed (Fedotov et 
al., 2004). On the other hand, the high TS accumulation layers, which are observed at around 
5 kyr BP in core X104, did not appear in core X106 (Fig.1), and similar high TS 
accumulation at around 5 kyr BP in core X105 are also observed (Fedotov et al., 2004).  
Based on X-ray diffraction analysis (XRD) for cores X104 and X106, main mineral 
assemblage consists of quartz and clay minerals. XRD results showed that TS accumulation 
layers during glacial/post-glacial transition period in core X104 and X106 are composed of 
sulfide, such as pyrite (FeS2) and iron monosulfide (FeS), not of sulfate such as gypsum 
(CaSO4) which is detected during the last glacial period in core HUB-01 (Fedotov et al., 
2004) (Fig.2). On the other hand, the high TS accumulation layers at around 5 kyr BP in core 
X104 are composed of only pyrite. Pyrite in sediment was formed via sulfate reduction by 
sulfur reducing bacteria (SRB). Therefore, XRD results indicate that the activities of SRB 
during glacial/post-glacial transition period and around 5 kyr BP were significant in 
sediments.  
The δ34S measurements were carried out for TS accumulation layers in core X106. The 
δ34S values are ranged from +3.6 ‰ to +30.1 ‰ (Fig.1). There is Cambrian evaporate, which 
is composed by mainly gypsum, and has high δ34S value (up to +32‰), on the west coast in 
Lake Hovsgol. It indicates that inflow of underground water with 34S-rich sulfate to Lake 
Hovsgol might begin to increase significantly in climatic transition period.  
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Hovsgol 
  -39-
Fig.1. Vertical profiles of TOC, TS in core X104 (left figures), and of TOC, TS and δ34S in 
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Fig.2. Typical XRD spectrum for core X104 and X106.  
Circle symbols indicate pyrite peaks.  
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The previous geochemical study of bottom sediments of the lake Hovsgol has resulted in 
revealing of elements-indicator which allow to evaluate the variation of the sediment load in 
response to a palaeoclimate changes during the last glacial and interglacial periods (Daryin, 
2003; Narantsetseg, 2006). This paper presents a new results of high resolution X-Ray 
Fluorescence Synchrotron Radiation analysis performed on selected samples of several 
gravity cores (138 samples) and on fine fraction (31 samples) of modern sediment fluxes by 
main tributary of the lake Hovsgol. Gravity cores and samples from main tributary involved 
in this study were obtained during the Mongolian-Russian joint expedition in 2001 and 2002.  
The main sources for terrigeneous sediment fluxes into lake are catchment rocks which 
subject to climatically controlled process such as weathering and erosion overtime, thereby 
continuously deliver dissolved solids into lake through rivers, tributaries. So the main target 
of the present study was to evaluate the linkage between lake sediments and surrounding 
basement rocks as the last one varies in different part of the lake. For example, Cambrian 
phosphorate bearing carbonate terrigenous rocks and limestones crop out only within western 
and south western catchment area, while early- and late Proterozoic carbonate schistes, 
gneisses, marbles and Cambrian granite rocks occur in its north-western and northern and 
Neogene basalts and Paleozoic igneous rocks occupy its eastern catchment areas 
correspondingly (Geological map, 1999).  
According to the geochemical features of the bedrocks, the catchment areas have been 
divided into 3 provinces: Eastern, North-western and South-western. It is assumed that these 
provinces are primary geochemical supplier putting certain association of elements to the 
bottom sediments.  
It is well known that the modern bottom sediments are represented by diatomaceous silt 
underlain by carbonaceous mud having age older than Holocene (Tomurhuu, 2003; Kalugin, 
2003; Fedotov, 2003; Prokopenko, 2005). Geochemical analysis of the core sediments have 
revealed that concentration of the some elements are uniform for two lithologies. They are Al, 
K, P, Mn, Ba, Rb, Cs, Y, Zr, Nb, Ag,  Cd, In, Sn, Sb. From those Al and K are the main 
components of the clay fractions participating in sediments. What concerning the other 
elements it is assumed that they also are directly or indirectly linked with clay fractions.  
After above-mentioned assumptions we have analyzed available chemical data of the core 
sediments and tributary sediments in order to find linkage between them. This work resulted 
in distinguishing following four groups of elements. 
1 group of elements: K, Cr, Fe, Cu, Ga, Rb, Y, Ba, Nb, Th, U. These terrigenous 
elements which inherited from initial sources of catchments area, mainly associated with clay 
fraction of sediments. Their concentrations reveal a tendency to be similar in bottom and 
trubutary sediments (maximum to 30%).  
2 group of elements: Se, Br, I, Cs, Mn, Ni. The concentrations of these elements in 
bottom sediments are at least 1.5-2 times higher than tributary sediments. These elements 
mainly accumulated from water column together with organic matter.  
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3 group of elements: Ca, Sr, As. The contents of these elements are 1.5-2 times lower in 
bottom sediments than tributary sediments as they dissolve in lake and pore water of the 
sediment.  
4 group of elements: Ti, V, Zr, Zn, Pb, Sn. The concentrations of elements decrease in 
deep water core sediments, which probably is due to early settling in shore zone of the lake. 
These terrigenous elements mainly associate with fine fractions.   
Element indicators have been selected from group I and IV as they show much amplified 
variations along the core length. The variations of the selected elements considered to be 
influenced by paleo-environmental changes taken place in source-provinces correspondingly.   
 




Lake Baikal a marvelous climate archive : A few highlights of the European Project 
CONTINENT 
 
Hedi Oberhensli and the CONTINENT team 
 
From 2000-2004 we gathered some new data how the system works today and how it 
worked in the past. Major outcomings based on an interdisciplinary effort will be presented. 
With weekly, monthly and seasonal monitoring we improved our understanding of physical, 
chemical and biological functioning of the lake system. The established transfer models for 
biological, chemical and minerogenic proxies will be briefly addressed and critically 
evaluated. Highlights of paleoclimate reconstructions for selected time intervals (Holocene 
and Kasantzevo and Terminations I and II performed at high time resolution will be discussed. 
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Lake sediments have some advantages of recording high-resolution terrestrial environment, 
including hydrological conditions. Lake Baikal, located in eastern Siberia, is a suitable area 
for reconstruction of orbital-scale (glacial-interglacial-scale) climatic changes, because this 
area is sensitive to solar insolation. The long sediment core BDP98 was obtained from the 
Academician Ridge in the central part of Lake Baikal in 1998. In this study, we mainly 
analyzed grain size and biogenic silica content for the Brunhes and Matuyama epoch. Mineral 
grain size after removal of biogenic materials was also measured. Grain size of BDP98 is 
dominated by biogenic silica content reflecting biogenic productivity. Therefore, it can be 
used as a proxy for climato-limnological fuctuations. Mineral grain size is expected to reflect 
hydrological conditions in the lake-catchment systems. 
The age model for the Brunhes and Matuyama epoch in BDP98 core was established by 
paleomagnetic correlation and orbital tuning. Grain size fluctuation was tuned to July 65°N 
insolation. On the basis of this age model, glacial-interglacial signals in grain size from 
Baikal can be corresponded to marine isotope stages during the past 2,500 kyr. Spectral 
analysis shows that Baikal climatic record has been dominated by orbit-related cycles (100 
kyr eccentricity-related, 41 kyr obliquity-related, 23 and 19 kyr precession-related periods) 
during the past 2,500 kyr. This indicates that terrestrial climatic record from Lake Baikal 
corresponds to global climatic changes. 
However, there are some differences between Baikal and oceanic records. In oceanic 
records, shift in dominant period from 41 kyr period to 100 kyr period has been reported. The 
100 kyr glacial-interglacial oscillation during late Quaternary began in about 1,000 kyr ago. 
In Baikal records, significant shift in frequency property is not detected throughout the 
interval. The 100 kyr eccentricity-related period is relatively clear through the past 2,500 kyr. 
This 100 kyr cycle during late Pliocene and early Pleistocene in Baikal record may be 
attributed to the relatively long interglacials during 1300-1500, 1900-2100, 2300-2500 kyr 
ago. In these intervals, some isotope stages seem to be bundled into a long interglacial. These 
results suggest that climatic response of Baikal to orbital forcing is different from oceanic 
response. 
Change in mineral grain size corresponds to glacial-interglacial changes. It becomes large 
during interglacials and small during glacials. Mineral grain size may reflect hydrological 
conditions in lake-catchment systems (precipitation, current intensity, lake water depth, etc.). 
Mineral grain size gradually becomes smaller during the past 250 kyr. Amplitude of 
fluctuation also becomes smaller. This suggests that hydrological condition around Lake 
Baikal gradually becomes dry and cold with glacial-interglacial oscillation. 
 
Keywords: Lake Baikal, lake sediment, grain size, orbital-scale climatic changes 
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Radionuclide 137Cs, which was strongly absorbed into fine particles on ground surfaces 
worldwide due to testing of thermonuclear weapons from the early 1950s, has been used as a 
universal tracer to estimate the rate of soil erosion and sedimentation during last two decades. 
The investigation has also contributed to the development of geomorphologic research 
methods, particularly, assessment of soil erosion on upper slopes, sediment redeposition on 
down slopes and associated the rates of soil loss within the catchments using spatially 
distributed diffusions of radionuclide 137Cs inventory. 
In order to estimate the soil erosion in South Korea, a spatial variability of radionuclide 
137Cs was measured using bulk and core sampling methods within a catchment underlain by 
sedimentary rock. 137Cs radionuclide in the soil samples were analyzed using Gamma-Ray 
Spectrometry, HPGe detector, estimating the photo peak at 662 keV at the KAERI (Korean 
Atomic Energy Research Institute). The underlying purpose of the present study was to 
develop an understanding on the medium, short-term intensity and rates of soil erosion by 
storm water based on spatial variability of the radionuclide 137Cs within the catchment. 
The spatial variability of the radionuclide 137Cs indicated that the average areal activity of 
the baseline 137Cs inventories in the uneroded soil was 3366 Bq/m2. At most sampling 
slopes, the vertical variability of the 137Cs inventory showed an exponential curve with soil 
depths, having the highest inventories in the surface layers that gradually decrease along the 
soil profiles. The spatial distributions of the 137Cs inventory within the catchment indicate 
that soils are lost positively by losses of the 137Cs inventory in soil. Thus, the rates of the soil 
erosion and sediment deposition were determined by comparing 137Cs inventories on the 
different slopes with 137Cs inventory in the uneroded soil at the representative reference site 
within the catchment. The soil erosion showed the visual geomorphological features for the 
landscapes within the catchment. In particular, the straight parts of backslopes and crest 
slopes are more sensitive to erosion processes compared to crest flats and toeslopes. However, 
the rate of soil erosion indicated the significant high rate, 22.27 t/ha/yr. 
 
Keywords: Radionuclide 137Cs, loss of the 137Cs, soil erosion 
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Here we review records of the Holocene climatic evolution in northwest Mongolia and in 
the Baikal watershed in order to discuss the temporal phase relationships of proxy responses 
from these two rift lakes relative to each other and to orbital forcing. We also pay particular 
attention to the radiocarbon chronologies in an attempt to reconcile previous contradictory 
age scales. 
Vegetation changes of regional significance in the Baikal catchment appear to have been 
time-transgressive. The most notable changes (such as the decline of Siberian spruce in the 
early Holocene and the expansion of Scots pine in the mid-Holocene) occurred 1-2 ka earlier 
around Lake Hovsgol (51.3°N) than around central basin of Lake Baikal (53.5°N). The 
Holocene summer temperature maximum occurred between 6.5 and 2.5 ka BP as shown by 
the good agreement between pollen-based index and GCM model simulations. Biogenic silica 
responses in these neighboring rift lakes are out of phase.   The early Holocene diatom/BioSi 
maximum in Lake Hovsgol correlates with GCM-simulated P/E and Lake Baikal pollen-
based humidity index thereby suggesting that these proxy responses are driven by higher 
precipitation and surface runoff in a small Hovsgol catchment basin. In Lake Baikal, the 
behavior of diatom/BioSi signals is the opposite: they increase roughly in parallel with 
growing annual mean temperatures simulated by GCM and show the profile broadly 
consistent with land vegetation responses (ca. 6 ka warming, ca. 5 ka cooling, 4-3 ka 
warming). These observations are supportive of prior interpretations of Lake Baikal BioSi as 
a ‘general’ (sensu lato, annual) temperature index during the Pleistocene and suggest that 
thermal stratification/heat balance changes play the major role in controlling Baikal biogenic 
silica production.  
The comparison with time-slice GCM model provides a fresh insight on ‘the Holocene 
optimum’ and on ‘maximum of Asian summer monsoon’, two leading concepts invoked in 
studies of paleoclimate records from continental Asia. Early ‘Holocene optimum’ is not 
synonymous with the Holocene thermal maximum. Around Lake Baikal, late Holocene 
thermal optimum was the time of conifer forest expansion, whereas around Lake Hovsgol 
conifers were in decline, apparently as a result of higher soil temperatures and low humidity. 
Moisture availability in the Baikal watershed was higher during early Holocene and declined 
rapidly between 7.5 and 6.5 ka BP. Contrary to previously stated hypotheses, there is no 
evidence of a mid-Holocene moisture maximum presumably associated with stronger Asian 
summer monsoon. This observation points to limitations of this concept widely employed in 
previous studies of Mongolian lake records. Holocene proxy records are tied into a regional 
succession that is helpful in evaluating climate evolution of prior glacial-interglacial 




Role of Relict and Modern Pedogenic Processes in Formation of Soils in the Maritime 
and Insular Zone of the Sea of Japan (in the Southern Russian Far East) 
 
Boris F. Pshenichnikov 
 
Far Easter National University, 8, Sukhanova St., Vladivostok, 690950, Russia 
 
(4232)424552, (4232)432315, bobf@bio.dvgu.ru 
 
Modern condition of the environment as well as environmental changes in the past define 
morphologic structure and attributes of soils. The data accumulated by the author and literary 
data show that burozems in the maritime and insular zone of the Sea of Japan (in the 
Southern Russian Far East) present a number of relict pedogenesis features. These soils are 
found under coniferous-broadleaved and broadleaved forests on low mountains in the Far 
Eastern State Marine Reserve, the Lazovsky Reserve, and the Sikhote Alinsky Reserve. 
Studying the role of relict pedogenesis in formation of burozems in the maritime and 
insular zone of the Sea of Japan (in the Russian Far East) is a noteworthy field of research 
that allows researchers more objective approaches to the problems of genesis and 
geographical distribution of soils. Many researchers share this opinion. Thus, V. O. 
Targulyan (Targulyan, 1983) states that Holocene pedogenesis in the territory in question 
often develops on initial soil substrata which inherit a great mass of diverse loose substratum 
material of pre-Holocene, Mesozoic and Kainozoic origin. This fact conditions a great 
importance of the inherited pre-Holocene exogenesis features and their complex intermixing 
with modern exogenesis features in Holocene soils. In order to better understand, use, and 
forecast the present-day and future condition of the pedosphere it is necessary for researchers 
to carefully differentiate between the inherited and the modern features of pedogenesis. 
According to L. O. Karpachevsky and his co-workers the formation of modern burozems in 
the maritime part of the Eastern macrodeclivity of Sikhote Alin is tightly connected with 
ferruginous clayey stony sediments which are components of Pleistocene soils. “This is how 
a polygenetic profile is formed, the one where geological and pure pedogenic processes are 
interlaced, and paleofeatures of sediments are sometimes indistinguishable from the modern 
sediments features” (Ilina, Karpachevsky, Shchegolkova, 1989). The truth of this thesis is 
also proved by the fact that slope sediments in the maritime part of Sikhote Alin commonly 
have alternating layers of rock debris, brown loams, and buried soils. 
 The author’s data on total chemical composition of the maritime burozems show that 
these soils present a number of features of allitic and siallitic pedogenesis. It is known that 
modern pedogenesis conditions cause siallitic pedogenesis, while the warm and moist climate 
of the past caused allitic pedogenesis. Therefore, allitization of modern burozems is a 
consequence of relict pedogenesis, and this is verified by the research data on burozems 
found on the Shkotovskoe Plateau and the Peter the Great Gulf islands (I. Rikorda and I. 
Popova). The soil mass of the said burozems is allitized in the lower part of their profiles. 
One more proof of the tight connection between the relict and the modern pedogenesis in 
Primorky Krai of Russia is the increased content of kaolinite in clay minerals composition in 
burozems in the maritime and insular zone of the Sea of Japan, specifically, in burozems 
found in the Sikhote Alinsky Reserve and on Rikorda Island. In our opinion which 
corresponds the opinions of other researchers (Byzova, 1988; Kulikov, Targulyan, 1985) the 
presence of kaolinite in modern soils results from the admixture of ancient weathering crusts 
matter to parent rock (Pshenichnikov, Pshenichnikova, 2002). The truth of this thesis is also 
proved by the research data, collected by A. M. Korotky and L. A. Ganzei (Korotky, Ganzei, 
1985). Their research shows that within the area of relict weathering crusts in the maritime 
part of the Eastern macrodeclivity of Sikhote Alin the composition of clay minerals in 
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modern slope formations is conditioned by the ratio of relict weathering crust matter to the 
modern weathering crust matter (as the said formations are located down the slope and lower 
than relict red-coloured weathering crusts). The researchers also note that the preservation 
degree of relict weathering crusts partaking the formation of the modern ones is of great 
importance, because kaolinite, chlorite, montmorillonite dominate the composition of the 
upper parts of relict weathering crusts and hydrous mica dominates the composition of the 
lower parts of the crusts.  
Our research data show that in a number of cases modern soils formed on relict yellow-
coloured and red-coloured eluvial-deluvial sediments which differ from the modern ones 
greatly in colour, mechanical composition, and rockiness degree (Pshenichnikov, 
Pshenichnikova, 2004). Thus, burozems found on the reserved De-Livrona Island have 
horizon BC that is very much unlike the upper horizons of the profile. The BC horizon has 
intense yellow-brown colour, clayey mechanical composition, and increased degree of 
rockiness and stoniness. These features let us assume that the burozems in question are 
polygenetic. The upper part of their profile including horizons A0, A1, A1B, B constitutes a 
modern elementary soil profile, while the lower part of the profile of these burozems (at the 
depth of 50 cm and deeper) is a relict elementary soil profile, or more exactly, the lower part 
of the relict elementary soil profile that had been weathered away before the modern 
elementary soil profile was formed. The truth of this thesis is proved by our research data on 
burozems found in the maritime part of the Spaseniya Bay (on the continental territory of the 
Far Eastern State Marine Reserve). When studying the profile of these burozems, we 
discovered a red-coloured weathering crust at the depth of 50 cm. The colour of the 
weathering crust is a positive proof of its being relict as well as of the polygenetic nature of 
the profile of the burozems which form on this crust.  
It should be noted here that the territory under research has both the polygenetic 
burozems we describe above and polygenetic burozems with more than two elementary soil 
profiles in their profile. In our research burozems with polygenetic profile are divided into, 
first, burozems which have one relict (buried) elementary soil profile and one modern (upper) 
elementary soil profile and, second, burozems which have one modern elementary soil profile 
and several (up to four) relict elementary soil profiles. When studying burozems on the 
territory under research we discovered burozems of the first group at the top and on the 
slopes of a low mountain, while burozems of the second group were found in the area of 
transition from the mountain slope to deluvial shelf.  
 Burozems with polygenetic profile both the ones including one relict elementary soil 
profile and one modern elementary soil profile and the ones with one modern elementary soil 
profile and one or more buried (relict in most cases) elementary soil profiles are not much 
researched, and their genesis and geographical distribution need further research. We believe 
that formation of these soils is connected with environmental changes which took place at 
Subatlantic period of Holocene. 
Modern environmental changes influence morphologic structure and attributes of soils 
greatly as well. We believe that the main force of this influence is anthropogenic 
transformation of coniferous-broadleaved and broadleaved forests on the territory under 
research. Coniferous-broadleaved and broadleaved forests under which burozems form are 
transformed into steppe forests and grass-shrub thicket due to anthropogenic succession. In 
the areas once occupied by burozems the influence of steppe meadow and forest-meadow 
vegetation activates pedogenesis of prairie brunizem type. The combination of ex-profile-
forming burozem pedogenesis and progressing now prairie brunizem pedogenesis results in 
transformation of burozems into brunizemlike soils which in many respects resemble 
brunizems of the North American prairies. In our opinion, these new soils may be classified 
as brown brunizems, a subtype of burozems.  
On the whole, the research data reflect a tight connection between environmental 
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processes on one hand and morphologic structure and attributes of burozems in the maritime 
and insular zone of the Sea of Japan (in the Southern Russian Far East) on the other hand.  
This research is supported by the Russian Foundation of Basic Research, project no. 05-
05-64486a; by FEB RAS, project no. 06-III-A-09-401. 
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The uplift of the Qinghai-Tibetan Plateau is the most important event in the Cenozoic Era. 
It has been proved that the rising plateau is of great significance to global air circulation and 
climate change. It has also influenced the transmission and balance of the global matter and 
energy [1-3]. The uplift of the plateau is undoubtedly true, but there have long been arguments 
about the process and mode of the plateau uplift. When did the plateau’s uplift take place 
exactly [4-7]? Did it occur only once or many times? However, it is agreed that in the process 
of the uplift there is a close relationship between the changing height of the plateau and the 
forming and evolution of the Asian monsoon [8]. Kutzbach, et al [9] concluded from modeling 
results that once the plateau rise to the half of its present height (designed for 1500 m in the 
mode) the southwest monsoon occurs. It’s deduced by Trenberth et al [10] that the southwest 
monsoon will have to bypass around the plateau when it reaches the height of 3000 m. It’s 
also inferred by Li Jijun et al [11] that the plateau rose to 1000 m, 1500 m and 3000 m at about 
3.6 Ma BP, 2.6 Ma BP and 0.8 Ma BP respectively. 
 
Lacustrine sediments, which are desirable archives for the uplift and erosion of their 
surrounding mountains and plateaus, can provide continuous and high-resolution information 
of tectonic movements as well as climate and ecosystem changes. In light of this, two 
sedimentary cores ( 310 m and 197 m each ) were drilled in Ruoegai area (1995) and in Naqu 
area (1999) respectively in the northeastern part and middle part of the Qinghai-Tibetan 
Plateau, supported by the National “973” Project. However, only 0.9 Ma sediment record in 
Ruoegai area and 2.8~0.78 Ma sediment record in Naqu were obtained as a result of the 
Qinghai-Tibet Plateau’s uplift. 
 
Recently, it’s noted that a number of tectonic lake basins in southwestern part of China, 
which are in close relationship with the Qinghai-Tibetan Plateau’s uplift, are not only 
desirable archives for the plateau’s uplift because of their tremendous depth of sediment 
which can be dated back to millions of years ago [14], but also precious records for the 
southwest monsoon and biological diversity evolution[15]. Therefore, drilling work in Heqing 
of Yunan Province was carried out in July of 2002, and continuous sediment core of 737.72 
m was successfully obtained with recovery of 97%. Paleomagnetism chronology result shows 
that the sediment core records environment evolution and tectonic activities since 2.78 Ma 
BP. Based on the analysis of lithology, grain size, carbonate contend, pollen and ignition loss 
of the sediment core, it’s showed that the tectonic and environmental history since 2.78 Ma 
BP in Heqing area underwent the following stages: 2.8-2.5 Ma BP, the lake basin, i.e. one of 
the fault basin around the Qinghai-Tibetan Plateau, formed as a result of the plateau’s uplift 
(B episode of the Qinghai-Tibet Movement). The uplift also gave rise to the plateau monsoon 
                                                 
*1 Financed by the National “973” Project (grant number: 2004CB720205) and the Key Project of National Natural Science 
Foundation (grant number: 40331003)  
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and strengthened the southwest monsoon, resulted in the rainfall increase and the form of 
water body in the lake basin in about 2.65 Ma BP; 2.5-2.02 Ma BP, the lake level continued 
to rise with a flood occurred in 2.2 Ma BP; 2.02-1.55 Ma BP, the lake level decreased slightly 
due to the weakening of the southwest monsoon and the humidity decline; 1.55-1.45 Ma BP, 
gravel sediment of 28 m can be found, indicating that the elevation difference between the 
lake basin and the plateau, corresponding to C episode of the Qinghai-Tibet Movement; 1.45-
0.99 Ma BP, the lake level fluctuated during this stage; 0.99-0.95 Ma BP, sediment with big 
gravels implied that the plateau uplifted intensely, probably corresponding to the Kunhuang 
Movement of the Qinghai-Tibet Plateau, when the fluctuation cycle of global climate 
switched from 40 Ka to 100 Ka; 0.95-0.13 Ma BP, the lake level fluctuated again until 0.13 
Ma BP when the lake level began to increase stably; 0.13-0 Ma BP, the plateau’s altitude 
began to block the southwest monsoon preventing it from going across over the plateau and 
caused the monsoon to bypass around it, which resulted in the strengthening of the southwest 
monsoon and the rainfall increase in the southwestern part of China, making the lake level 
increasing once again. 
 
Keywords: uplift, Qinghai-Tibetan Plateau, southwest monsoon, lake sediment 
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Palynological studies from the Baikal bottom sediments and peat-bogs sediments around 
the Lake have revealed a fair time-correspondence between vegetation and climate change 
since the Last Glacial Maximum (LGM) (e.g., Bezrukova et al., 1996, 2005; Miyoshi et al., 
1999; Horiuchi et al., 2000; Demske et al., 2005). However, pollen records before the LGM 
are limited (Oda et al., 2000; Takahara et al., 2000; BDP-99 Members, 2005). Moreover, 
although the Younger Dryas (YD) cooling event is widely recognized by variations of diatom 
abundance, organic matter, d13C and d18O values in Lake Baikal bottom sediments (e.g., 
Prokopenko et al., 1999; Tani et al., 2003; Morley et al., 2005), the influence does not appear 
clearly from the pollen records (Bezrukova et al., 2005; Demske et al., 2005). The 
palynological analyses might not have been performed at sufficient time resolutions. In this 
study we conducted a pollen analysis from the last 28,000 years using a sediment core 
extracted from the Buguldeika uplift of south Lake Baikal at time resolutions of ca. 100–150 
years. 
A gravity core, Ver99 G-12 (4.66 m), was collected in July 1999 near the BDP93 drilling 
site from the Buguldeika uplift (52°31’36’’N, 106°09’08’’E) which is strongly influenced by 
input from the Selenga River. The sediments are comprised of diatomaceous mud and silty 
clay. The age-depth relationship for the core was based on the least square linear fit (Soma et 
al., in press) of 14C age data from the Ver99 G-12 core and from the comparison of diatom 
peaks of the BDP-93-2 core (Prokopenko et al., 1999). Subsamples of 1-cm thickness for 
pollen analysis were taken at intervals of approximately every 2 cm. Fossil pollen and spores 
were prepared for analysis using standard pre-treatment techniques (Faegri and Iversen, 
1989). Before treatment, a known concentration of micro-spheres was added for the 
calculation of pollen concentration as grains per volume of sediment and the influx as per 
year (Ogden III, 1986). Local Pollen Assemblage Zones (LPAZ) and the Subzones (LPASZ) 
were based on the zonation of the pollen diagram calculated using the agglomerative cluster 
analysis method of incremental sum of squares (CONISS; Grimm, 1987). 
The zonation of the pollen diagram resulted in eight LPAZ. Herb pollen such as Artemsia, 
Asteraceae, and Cyperaceae were dominant in LPASZ V-1a (27.8-23.3 14C kyr B.P.). Pollen 
concentrations decreased but Asteraceae percentage increased in LPASZ V-1b (23.3-19.9 14C 
kyr B.P.). Herb pollen was slightly detected, but the pollen concentrations were less than 100 
grains cm-3 in most sediments of LPAZ V-2 (19.9-15.4 14C kyr B.P.). Although the 
percentages of herb pollen such as Artemisia and Cyperaceae were still high, they gradually 
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lowered and were replaced by Betula and Betula nana-type in LPAZ V-3 (15.4-13.5 14C kyr 
B.P.). Salix and Picea increased in LPASZ V-4a (13.5-11.9 14C kyr B.P.), and Alnus rapidly 
increased in LPASZ V-4b (11.9-10.7 14C kyr B.P.). Larix and herbs such as Artemisia and 
Gramineae increased, and the pollen concentrations decreased remarkably in LPAZ V-5 
(10.7-10.1 14C kyr B.P.). Abies and Pinus subg. Haploxylon (mainly Pinus sibirica) started to 
increase in LPAZ V-6 (10.1-8.9 14C kyr B.P.). Pinus subg. Haploxylon and Pinus subg. 
Diploxylon (probably Pinus sylvestris) gradually increased and Picea and Betula decreased in 
LPAZ V-7 (8.9-6.0 14C kyr B.P.). Finally, Pinus subg. Diploxylon and Haploxylon were 
overwhelmingly dominated in LPAZ V-8 (6.0-0.8 14C kyr B.P.). 
Low pollen influx in LPAZ V-1b and V-2 were equivalent to the LGM and indicated that 
the vegetation of the southern region, mainly the Selenga River basin, was extremely poor. 
Increase of Picea pollen influx occurred at ca. 12.5-11 kyr B.P., which is equivalent to the 
Bølling-Allerød warm intervals as reported by Bezrukova et al. (2005). Increase of herb 
pollen in LPAZ V-5 corresponded to decreases of total organic carbon and total chlorophyll a 
(Soma et al., in press) and the YD cooling event. The remarkable decline of pollen influx 
clearly shows the decrease of remarkable vegetation cover that widely occurred in the 
southern region. However it also suggests the change in the sedimentation process of the 
region. Vegetation change after LPAZ V-5 was similar to other pollen records from the Lake 
Baikal region (Takahara et al., 2000; Kataoka et al., 2003; Bezrukova et al., 2005; Demske et 
al., 2005). 
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Dissected gentle slopes are widely distributed in western Korean peninsula. The surfaces 
of the gentle slopes have poor sorted angular gravel layer with a thickness less than 2 m.  The 
results of grain size analysis of deposits show that (1) they are very similar with the results of 
sheetflood deposits presented by Blair (1999) in the Death Valley; and (2) they are only one 
lognormal population on a normal-probability scale. These facts suggest that the deposits of 
dissected gentle slope surface of the western Korea were formed by one depositional process, 
i.e., sheetflood occurred in an arid environment. Moreover, Wakasa et al. (submitting) pointed 
out that the erosional rate of the gentle slopes is 1-2*101 mm kyr by using an analysis of 
cosmogenic 10 Be and 26Al. This implies the weak erosional force of the pedimentation such 
as sheetflood. Three palaeosol layers and four loess layers are occurred in the sequence of 
deposits. Results of OSL dating of loess layer shows the age of the middle palaeosol layer is 
MIS5. Based on the sequences of loess and paleosol layers, loess layer of MIS8 covers the 
sheetflood deposits, which implies that the sheetflood deposits occurred before MIS8. On the 
other hand, the climate of Korean Peninsula in MIS2 is considered to be dry and cold by 
pollen analysis (Yoon and Hwang, 2003). This is compatible to the idea that Yellow Sea was 
completely emerged during the MIS2 (e.g. Saito, 1998). These findings suggest that the 
climate in Korean Peninsula of not only MIS2 but also other glacial ages such as MIS8 was 
similar to the climates of the present Mongolia where arid pediments are widely distributed. 
From the field measurements Tanaka et al. (2005) pointed out that Hortonian overlandflow 
occurs in grass vegetated granite basin in Mongolia. Therefore, dissected pediment surface in 
the western Korea seems to be formed by sheetflood erosion during the stage of MIS8. 
     
 




































































Fig. 3 Loess and palaeosol layers in Icheon 
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Objective reconstructions of the past climate and environment are among the priority 
tasks for the scientific community, working in the field of the past global changes and the 
Earth’s system modeling. Pollen from the continental lacustrine sediments became a 
frequently used proxy to quantify Late Quaternary climate changes at both local and regional 
scale. 
Lake Baikal suits perfectly for the collection of pollen and spores produced by the 
regional vegetation. The size of the basin decreases the effects of local or non-climatic factors 
on the composition of the pollen spectra, and mountain barriers surrounding the lake 
substantially minimize the role of long-distance pollen transport.  
Using these natural advantages we performed the first quantitative reconstruction of the 
last interglacial (LI ca. 130-115 ky BP) climate for Baikal Region based on the detailed 
pollen record from the CON01-603-2 deep-water core from the northern part of Lake Baikal 
and an extensive reference surface pollen data set from northern Eurasia (Granoszewski, 
Demske, Nita et al., 2005; Tarasov, Granoszewski, Bezrukova et al., 2005). Then as the second 
stage of the regional paleoclimatic studies quantitative reconstruction of the Late Glacial and 
Holocene climate and changes in biomes were done using new, detailed and adequately-dated 
pollen record from the Buguldeika Saddle (southern Baikal). The southern part of Lake 
Baikal where modern vegetation is represented by southern boreal forests and transitional 
forest-steppe communities is expected to be most sensitive to the regional climate dynamics, 
particularly, to the changes in summer and winter temperatures and moisture conditions.  
The results of the quantitative reconstruction of the four bioclimatic variables – mean July 
(Tw) and mean January (Tc) temperatures, annual precipitation (Pann) and moisture index (_) 
derived from the Buguldeika pollen record are then compared with published 
palaeoenvironmental data in order to address the following questions: (i) comparison of the 
Holocene climate dynamics in the Baikal region with the climatic sequences from the North 
Atlantic and the North Pacific regions; and (ii) comparison of the regional climate dynamics 
during the Eemian and Holocene interglacial (Tarasov, Bezrukova, Karabanov et al., subm.). 
Available interpretations of the Holocene sedimentary and pollen data from Lake Baikal 
suggest that interglacial climate dynamics of the region differs from that in Europe. In 
particularly, a qualitative comparison of the Buguldeika climate dynamics with the Blytt-
Sernander late-glacial-Holocene European climate stratigraphy reveals both similar and 
dissimilar features. First, the relatively warm and wet Allerod followed by generally colder 
and drier Younger Dryas can be identified in the Buguldeika record. The onset of the 
Holocene corresponding to the warm/wet climate oscillation occurred short before 11.5 ky 
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BP, thus similar to that in Europe. The early Holocene climate amelioration in the Lake 
Baikal region culminated ca. 9-7 cal kyr BP is synchronous to the August sea-surface-
temperature maximum in the Norwegian Sea, but occurs earlier than the conventional 
‘Atlantic thermal optimum’ in Europe. A noticeable decrease in summer and winter 
temperatures and moisture conditions reconstructed in the Buguldeika record at ca. 6 ky BP 
marks a transition to the late Holocene. 
The general pattern of changes in the vegetation and climate derived from the Continent 
record resembles very much the late glacial-Holocene vegetation and climate dynamics 
reconstructed from the Buguldeika record. However, there are some noticeable differences 
between these two interglacials in the Lake Baikal region. General trends in the interglacial 
environmental dynamics in the Lake Baikal region can be successfully explained by the 
global climate forcing, e.g. changing orbital parameters and associated patterns of solar 
insolation. 
Acknowledgments: The biome and climate reconstructions were accomplished during 
research visit of Elena Bezrukova to the FU-Berlin financed by the DFG. This work was 
supported in part by the Russian Foundation for Basic Research, projects 06-05-64671, 04-
05-64078 and by the Siberian Branch of Russian Academy of Sciences, Project 6.10. 
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Holocene wetland environmental changes in western coastal area were documented based 
on grain size, organic and inorganic contents and mineral composition from core sediments of 
the Cheollipo, Korea.  The results of the study are as follows.  
The results of analyses of grain size distribution, organic and inorganic geochemistry and 
mineralogy indicate that the climatic conditions, between 7400 yr BP and 4500 yr BP, were 
the warmest and the most humid in Korean western coast after 10,000 yr BP. Mineralogy and 
geochemistry suggest the possibility that pyrite formed in brackish water tidal flat or salt 
marsh at least during 7400-6400 yr BP. From 4500 yr BP to 1300 yr BP, TOC increased in 
accordance with the semiarid climatic conditions under which a shallow lake changed into 
wetlands prevalent with evaporates.  
As results of grain size distribution and the ratios of Si/Al, Na/Al, Na/Ti and Na/K, 
fluctuations of the depositional environment can be recognized during the   Holocene time. 
Firstly, the sediments were coarser in mean grain size and larger in standard deviation at 
periods of 8500 yr BP, 5400 yr BP, 5000 yr BP and 1700 yr BP. Secondly, there are two thin 
sand films intercalated in mud layer at periods of 5100 yr BP and 770 yr BP. During the 
above-mentioned periods, the sediments must have been delivered with high energy 
environments such as storming. These periods were partially overlapped with those of high 
value in the ratios of Si/Al, Na/Al and Na/Ti. These phenomena can be supported by 
subsidiary evidence, i.e, the weakly-weathered terrigenous sediments delivered in the 
borehole site during abnormal climatic event like storming. Lastly, the history of paleo-
geohazards like storming can be revealed by a high resolution reconstruction of the Holocene 
environment through the further study.   
As a preliminary study in the core sediments of the Cheollipo wetland, it concludes that 
the Holocene environment of Korean western coast is quite analogous to those of the Eastern 
China regions in terms of the periods of the Holocene Climatic Optimum and the wet/semi-
arid. 
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Vegetation and climate changes were reviewed on the basis of pollen records from the 
northwestern wetlands of Korean Peninsula and the subaqueous Changjiang delta in the 
Yellow Sea during the postglacial period. From 10,300 to 9000 cal yr BP, well-developed 
broadleaved deciduous forests under a warm, wet climatic conditions may have occupied the 
previous coniferous and grasslands that were growing on the grasslands and surrounding 
hills-uplands during the short climatic deterioration comparable to Younger Dryas in Atlantic 
regions.  Between 9000 and 7600 cal yr BP, cool and dry climate conditions were reflected 
by the dominance of conifers and the reduction in thermophilous hardwood trees. During the 
hypsithermal (7600-4800 cal yr BP), the climate conditions were changed to warm and humid 
conditions in which subtropical evergreen of oak (Quercus-Cyclobalanopsis), thermophilous 
hardwoods of alder (Alnus), ash (Fraxinus) and oak (Quercus-Lepidobalanus), and other 
hydrophilic trees flourished. From 4800 to 3000 cal yr BP, conifers are dominant, along with 
common herbs, whereas the area with temperate thermophilous trees shrinks under the cool 
and dry conditions. Thermophilous hardwoods that were replaced by the conifer-grassland 
vegetation after ca. 2500 cal yr BP are interpreted as human impacts in Korea.  
The well-defined pollen record in massive marine clay deposits from the subaqueous 
Changjiang delta in the Yellow Sea reveals changes in vegetation and inferred climate during 
the last about 1600 years. Climatic periods inferred from the pollen record include (1) a basal 
cool/dry period (AD 385–910), (2) a relatively warm/wet conditions comparable to Medieval 
Warm Period (AD 910–1085) with a strengthen summer monsoon, (3) a relatively cool and 
wet conditions possibly corresponding to Little Ice Age (LIA; AD 1085–1815) with a weaken 
summer monsoon, and finally (4) the present warm period, since AD 1815. The pollen aridity 
index based on variations in humidity suggests that three subperiods within the LIA can be 
identified: wet LIA-1 (AD 1085–1170), dry LIA-2 (AD 1170–1330), and wet LIA-3 (AD 






 Fig. 1. Schematic diagram showing the pollen zones with climatic changes during the last ca. 
1600 years in the subaqueous Changjiang delta in the Yellow Sea.  
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THE ACCEPTANCE TEST OF XI'AN AMS FACILITY and THE APPLICATION TO 
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The Institute of Earth Environment of the Chinese Academy of Sciences and Xi'an 
Jiaotong University have jointly created an AMS center and acquired from HVEE a 3MV 
multi-element (10Be, 14C, 26Al and 129I) AMS system. This new AMS facility is situated 
within the Hi-Tech and Science Campus of the Xi’an Jiaotong University, at the southeastern 
Xi'an City. The facility building includes an accelerator hall, a three-floor sample preparation 
and office building, with a total 2500m2. We plan to mainly measure 10Be and 14C currently, 
and expand the analytical work to include 26Al, 129I and possibly others in the future. The 
prelimanry tests of 3 MV multi-element AMS have been carrying out. The results of both 
background and precision for four nuclides are 3.1×10-16, 0.2% (14C), 3.6×10-15, 1.4% 
(10Be), 2.3×10-15, 1.14% (26Al), 2.0×10-14, 1.75% (129I ) respectively. 
Here we present two examples for AMS application: By using 3.0 MV AMS, We have 
measured 10Be in Chinese Loess, which cannot directly show the signal of geomagnetic 
modulation of 10Be production rate. After we have removed the climate effects on 10Be 
concentration, we generate a long high-resolution paleomagnetic intensity record  using  10Be 
in Chinese loess. Overall, the scaling of magnetic excursion events are very similar to that 
presented by the SINT200 and NAPIS75 record, suggesting that this method of generating 
paleomagnetic intensity records may indeed be robust. If so, this technique could be used to 
generate an extremely long term record of paleomagnetic field intensity since the loess record 
extends back circa 2.6 Ma BP. 
By using 3.0 MV AMS, We have closely examined high-resolution eutrophic peat/mud 
sequences covering the last 18,000 cal yr at Dahu, Jiangxi, on the southern boundary of the 
mid subtropical zone in China. Our results indicate that the East Asian Holocene Optimum 
( warm and wet ) occurred between ca. 10,000 and 6000 cal yr ago in southern China, 
consistent with the global pattern. This does not support the computer modeling result that 
suggests the Holocene Optimum for the East Asian summer monsoon precipitation occurred 
at different times in different regions of China. East Asian monsoon Holocene Optimum 
coincides with the maximum Northern Hemisphere insolation (10,380 -6040 cal yr B.P.), 
which is controlled by orbital forcing.  
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To examine the effect of Tibetan uplift on climate including ocean and a relationship 
between the altitude of the Tibetan Plateau and monsoonal climate over Asia, we have 
conducted numerical experiments using the Meteorological Research Institute (MRI) coupled 
ocean-atmosphere GCM (MRI CGCM-2.3.2). The model includes land surface processes 
considering vegetation. However, in our experiments, spatial distribution of vegetations in 
land, which is based on the present observation, is fixed. In the real climate system, the 
distribution should change due to climate change related to growth of the Tibetan Plateau. 
Thus, we simulate distribution of vegetation types associated with the climate in five cases 
with different altitude of the Tibetan Plateau, using BIOME4 model (Kaplan et al. 2003), 
which simulate the distribution of major vegetation types (biome) as a function of the 
seasonal cycle of temperature, precipitation, sunshine, and soil moisture condition. In this 
paper, we show the simulated distributions of vegetation types in Asia. 
 In our experiment, five model runs with the MRI coupled GCM were conducted, 
named TP00, TP25, TP50, TP75, and TP100, in which the altitude of the Tibetan Plateau was 
0%, 25%, 50%, 75% and 100% of the present height, respectively. Then, distribution of 
vegetations was simulated in each case with BIOME4 model. The data for climatology 
obtained in the GCM experiments were used as input data for the simulation of the vegetation 
type.  
Vegetation in TP100, which is control case, could be estimated realistically. Template 
plants are found in East Asia, and also tropical plants in Southeast Asia. In northwest of India, 
template semi-arid region appears. Also, shrubland and grassland are located realistically in 
Central Asia northwest and north of the Tibetan Plateau.  
From the simulations in all the cases, one can find changes of vegetations associated 
with climate change due to gradual increase of altitude of the Tibetan Plateau. In TP00, desert 
and arid-plant region are found in regions where the Tibetan Plateau exists. That shows the 
arid region expands over subtropical region in Asia. As height of the Tibetan plateau 
increases, the arid region changes gradually to warm mixed forest region in East Asia. 
Further, the tropical deciduous forest extends obviously in Southeast Asia in TP50. On the 
other hand, woodland region west of the Tibetan Plateau in TP00 changes to shrubland or 
grassland in TP100. 
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Detailed reconstruction of paleoclimatic changes of the Late Glacial and Holocene is 
one of priorities all over the world. The Northern Pribaikalye located in the center of the 
Central Asia, is considered to be an interesting site from the viewpoint of paleogeography. 
However, it is not well studied. The complex studies indicate that the peat deposits and 
underlying lake sediments preserve a unique paleoclimatic information on the Late Glacial 
and Holocene. Peat sections obtained from the north-east shore of the lake contain continuous 
high resolution well dated record of changes in vegetation and climate starting from 
undivided Bolling/Allerod. 
The Duguldzery peat sediments obtained from the piedmont plain of Baikal 
northeastern shore were stratigraphically divided using pollen and radiocarbon analyses. 
Record spans changes in vegetation and climate for the last 1550014С years. The core 
thickness makes up 400 cm. The upper 320 cm include peat of different composition, while 
the lower 80 cm are formed by lake’s gyttja with an impurity of mineral particles of clay size. 
For the pollen analysis each 5 cm was sampled. The age control of the record is provided by 
seven AMS 14С datings. Radiocarbon age values of sediments increase with the depth, 
without inversions.  
A pollen record is considered to be the first one for the region under study, which 
includes short-term stadial globally known as Younger Dryas. The later is represented as 
layer of almost 30 cm thick. Time resolution of the reconstructed changes (reconstruction of 
changes) in landscapes and climate averages 70 years. The dynamics of pollen and spores 
changes in spore-pollen spectra allows revealing 13 stages in development of vegetation. 
In the whole record spore-pollen spectra mainly contains arboreal pollen . The content 
of pollen and spores is insignificant (less than hundred) in the range from the bottom of the 
sequence to 9300 14C, that corresponds to the beginning of boreal time. Throughout that time 
interval the vegetation experienced a number of short-term changes resulting from sharp 
changes of climatic conditions with cyclic pattern from 300-500 up to 100014С years.  
Prior to 1110014С years grass and bushes were abundant, that was the time when 
tundra landscape was predominant. Spore-pollen spectra of the Late Glacial reflect the 
development of tundra and forest-tundra vegetation with predominance of wormwood grass 
associations, shrubby willows and an alder forest. Trees were fragmentary preserved in 
ecological niches and include mainly spruce, birch and larch.  
During time span of 11000-1020014С there was an insignificant warming. The steppe 
formations decreased while areas occupied a fur-tree increased. Despite this the climate 
remained cold. 
From 10200-920014С there is a new stage of cooling. The vegetation of that time 
basically comprised Birch, alder, willow, various herbs with prevalence of wormwood. At the 
same time an area occupied by spruce decreased. 
After 9200 years and up to 8000 14С years the climate was moderate-continental, 
humid. The permafrost had begun degrading. This is a time of dark-coniferous spruce taiga 
expansion. 
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8000-500014С interval is a time of the maximal abundance of Siberian fir forest that 
reflects a dramatic increase in atmospheric precipitation value. It is a period of domination of 
dark-coniferous spruce-fir taiga. The degradation of the permafrost became stronger. The 
climate was rather warm and humid. An average annual precipitation could exceed 700 mm, 
the sum of active temperatures made up 1000-1200°С. 
The boundary of 500014С years indicates sharp climate changes that resulted in 
dominant vegetation type. The change of dark coniferous taiga into light coniferous one is 
evident. Spruce-birch forests were replaced by pine-cedar ones. The decrease in cyclonic 
activity led to decrease in precipitation up to 450 mm in average, and to increase of the sum 
of active temperatures up to 1200-1400°С. 
Results of detailed pollen and radiocarbon analyses of peat deposits allowed 
reconstructing a continuous history of changes in vegetation and climate on northeast coast of 
Lake Baikal during the Late Glacial and Holocene and defining chronological boundaries. 
The pollen record shows both local and regional changes in vegetation. The vegetation of 
northern coast of Lake Baikal during this time span indicates a directed warming of climate 
from time when peat sediments originated up to the present. However, periodic short-term 
stages of cooling took place 11600-1120014С, and 8800-8400, 2700-220014С, years. Humid 
optimum of the Holocene is found in time interval from 8000 up to 5000 years ago. From the 
second half of the Atlantic period the atmospheric precipitation decreased almost in 1.5 times. 
The obtained results show that large climatic fluctuations in the region under study well 
correlate with those found for the Northern Eurasia. However, climatic changes show some 
regional features. 
Researches were supported by the Russian Foundation for Basic Research, projects 
06-05-64671, 05-05-66942-YaF_а. 
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hemical composition and sources of substance involved in formation of sands in 








In Pre-Baikal area (Pribaikalia), at the border of Neogene and Quaternary systems the 
sand formation was the dominant process involved in sedimentation. It is primarily due to 
outcropping of gneiss-granitic and granitoid rocks of the basement, and intense development 
of weathering crust on the erosion surface. Sand accumulation is referred by some researchers 
to the epoch of Pleistocene glaciation and global decrease of temperature (Florensov,1968; 
Logatchev,1958, 1968 et al.). Therefore, along with alluvial-lacustrine genesis of sands, part 
of them could be formed through fluvial-glacial and eolian processes. It is most likely, that 
origin of sands in Pre-Baikal area is linked with different natural processes (Ojunin, 1978; 
Mats et al., 2001). Without knowing the mineral composition of sand sediments it is 
impossible fully interpret their genetic features. In this paper the authors report results on the 
analyzed chemistry of sands (Table 1), which were classified by the localities of their 
distribution within different petrographic provinces. It has been found, that in Pre-Baikal area 
the sand chemistry markedly differs from the average composition of continental crust shifted 
towards essentially  silicate compositions. This evidence is in favor of gneiss-granitoid rocks, 
being mostly abundant in the circum-Baikal area, as  the source of psammitic formations in 
the region. However the differences of bedrock compositions in some provinces and the 
mode of transportation and formation of sand sediments are responsible for wide variations of 
mineral and chemical compositions of sands. 
The graywacke composition of sands of the Khamar-Daban province predominantly 
with feldspars and presence of amphiboles, pyroxenes, epidote and rarely mica in the matrix, 
as well as aggregates of these minerals, being poorly disintegrated, badly sorted and rounded, 
all together indicate the insignificant maturity of sand material, which reflects the 
composition of metamorphic rocks and granitoids of the Khamar-Daban range. This material 
is transported into the lake by mountainous rivers as suspended and dragged matter, which 
deposited in their  mouths or in the beach zone. 
 
Table 1. Average chemical composition of sands (%) of different petrographic 
provinces of Pribaikalia  
            
Component  Barguzin Khamar-Daban Primorsky Pribaikalia Continental crust 
SiO2 76,13 69,21 79,02 74,78 65,3 
TiO2 0,28 0,57 0,43 0,42 0,55 
Al2O3 12,21 13,65 9,48 11,78 15,30 
Fe2O3 1,20 1,75 1,97 1,64 1,80 
FeO 0,91 2,50 1,03 1,48 3,70 
MnO 0,04 0,10 0,07 0,07 0,09 
MgO 0,76 1,73 0,66 1,05 2,90 
CaO 1,85 3,10 1,26 2,07 4,20 
Na2O 2,74 3,06 1,70 2,50 3,10 
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K2O 2,72 2,64 2,12 2,49 2,90 
P2O5 0,07 0,12 0,05 0,08 ־ 
LOI 0,51 1,06 0,39 0,65 ־ 
Sum 99,42 99,49 98,78 99,01 99,84 
In the Barguzin province there are much more mature sands in the wave-tidal coastal 
zone of Baikal along with a wide diversity of mineral associations of sands, occurring on the 
huge watershed of the largest rivers of East Prebaikalia, which possibly transported 
psammitic material. The composition of the Barguzin sands reminds that of more siliceous 
greywacke-litite formations, in spite of fairly wide variations of their chemistry. The latter 
can be due to the input of different bedrock sources in depositing sand material, and eolian 
transport input.  
The Primorsky province has a broader diversity  of metamorphic and magmatic rocks, 
which could be the source of psammitic material in the Pleistocene-Holocene epochs. Thus, 
the composition of sands is often polimictic, with a wide diversity of mineral associations 
from essentially feldspathic to the mostly mature quartz sands incorporating noticeable 
amounts of amphibole, epidote and various secondary minerals. However, the Primorsky 
province is believed to be hosting widespread  silica-rich litite-arkose sands, and the 
characteristcics of their chemistry indicate a fairly high degree of sand maturity. It is 
undoubtful, that the eolian transfer is involved in transportation of psammitic substance 
within this province, known for strongest storm winds of northwestern direction.    
The varieties and differences, identified in the composition of sands of target 
provinces, indicate the source of psammitic material in the sedimentary cross-sections of the 
Baikal Lake bottom. The chemical and mineral composition of sands is also affected by 
climatic factor being rather important in the study of global changes occurring in the natural 
environment and climate in Pribaikalia and Central Asia. The further study of geochemical 
features of sands might provide new information attractive for the sand project.   
 
Keywords: Pre-Baikal Area, sand, origin, bedrocks. 
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Late Pleistocene and Holocene climatic and environmental changes  
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Lower Amur River basin is largest peat area on Russian Far East. Peat bogs take up 
about 58000 km2 and spread in lake-alluvial depressions. Climate of study area is temperate 
with monsoon traits. During cold season meridian circulation with northern component 
predominates and brings a dry and cold air, and for summer it is typical meridian circulation 
from south. There are three forest zones in Lower Amur River basin – light coniferous larch 
forests on northern part, dark coniferous forests on middle part and mixed coniferous broad-
leaved forests on southern part.  
The study was carried out on meridian profile from 48o to 54o N latitude. 
Reconstruction of climatic and environmental changes of the Lower Amur River basin was 
made on base of pollen and radiocarbon analysis of peat deposits. 
Late Pleistocene. The local relief and hydrologic conditions promoted swamping of 
Gur River mouth area, located in Middle Amur depression, where peat accumulation was 
beginning in late Pleistocene (between 12000 and 13000 BP). Before swamping the mouth 
area was occupied by large shallow lake. At the finish of the Late Glacial, 13000-10300 BP, 
during cold episodes, as Middle Dryes and Younger Dryes in Europe, the Lower Amur River 
basin was occupied mainly by shrub birch-alder forests. During warm events, corresponding 
to the Bølling and Allerød, the role of tree birch-alder forests with rare presence of coniferous 
species increased. The last cold event of Last Glacial was not only cold but also very dry. The 
dust layer, found at the depth of 290 cm of the Gur section, was accumulating in this time. 
Probably, this dust was transformed from Inner Mongolia by intensification of winter 
monsoon intensity.  
Early Holocene. On the studied area extensive peat accumulation was beginning in 
early Holocene ((10300-9300 BP). At the beginning climatic conditions become some 
warmer and promoted to spreading of birch-alder forests with rare presence of larch and 
Pinus pumila on the northern part of basin. A thawing of permafrost promoted the swamping 
of the southern-western coastal area of Okhotsk Sea. There were birch-alder forests with 
spruce and first appearance of oak and elm in single amounts on middle part of the basin.  
The age boundary of 10300-10000 BP was turning-moment in vegetation development. This 
time was signified the universal warming and decreasing of drying that furthered to occurring 
everywhere and synchronous bloom of forests. Following cooling (9300 BP) furthered to 
broad-leaved species disappearing in forest formations. Ones appeared again during “Uandi 
warming” (8900-8300 BP) (Khotinsky, 1977). In this time spruce and a few oak, elm and 
walnut appeared in larch-birch-alder forest formations on north of the basin. On middle part it 
were spread birch-coniferous-broad-leaved forests. There were many oak (Quercus 
mongolica), also elm, walnut and hazel. Southern part of the basin was occupied mixed 
broad-leaved-birch forests with presence of spruce, fir and a few Manchurian pines. The 
broad-leaved species in forest formations are more diverse by comparison of northern parts of 
the basin. There has appeared Amur privet and cork tree. At finish of early Holocene (8200-
8000 BP) warming changed to cooling. It furthered to disappearing of single broad-leaved 
species in forests and return of tree birch-shrub birch formations with larch and alder on north 
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of the basin. More southern in forest formations it was happened cut of broad-leaved trees. 
Peat bogs and surround forests were occupied by shrub birch. In forest formations of southern 
part of the basin birch sharing was become more; presence of broad-leaved species was cut 
and privet and cork tree disappeared at all.   
Middle Holocene. On north of the basin the warming in beginning of middle 
Holocene (about 7000 BP) furthered to spreading of birch-larch-spruce coniferous forests 
with share of a few Korean pine, oak and elm. Mixed coniferous-broad-leaved forest 
boundary removed to north and amounted to mouth of the Amur River. Northern part of the 
Middle Amur depression was occupied by birch-dark coniferous forest with wide share of 
oak, also elm, walnut and hazel; for the first time linden has appeared in forest Formations. 
On southern part of the depression broad-leaved-birch forests with prevailing of oak and elm 
and rare share of fir were spread. Also there were a few cork tree and linden in forests. Later, 
about 6000 BP, climate was less warm. In forest formations of the Amur River mouth it has 
got less oak and elm and more of birch, larch and spruce. In forests of the northern part of the 
Middle Amur depression there was decreased presence of oak, elm, walnut and hazel and 
birch has got more. The same changes occurred in forest formations of southern part of the 
basin, where there has got more not only birch but also spruce. Finish of middle Holocene 
(5700-5000 BP) is characterized of bloom of different species in forest formations on the 
whole Lower Amur River basin. In northern part of studied area presence of oak and elm 
increased; hazel and walnut appeared in forests. Middle part was occupied by different broad-
leaved species, among of them oak dominated, and also there were elm, walnut, hazel and 
linden in formations. This was climatic optimum of the Holocene. 
Late Holocene.  Strong cooling (about 4900 BP) furthered to disappearing of broad-
leaved trees in forests near Amur River mouth. There were spread birch forests with rare 
share of spruce. Northern part of the Middle Amur depression was occupied by birch-oak 
forest with share of spruce, fir and elm. Boundary of mixed coniferous-broad-leaved forest 
removed to south again. In southern part of the depression it has got a little less share of 
broad-leaved trees and more conifers (spruce, fir and pine). Next warming (about 4200-3200 
BP, middle Suboreal thermal maximum - Khotinsky, 1977) furthered to returning of spruce-
birch forests with share of oak, elm and rare share of Manchurian walnut. Middle part of the 
basin was occupied by spruce-broad-leaved and southern part – Korean pine- broad-leaved 
forests. During following cooling (3200-1800 BP) on southern-western Okhotsk Sea coast 
there were spread larch-birch-spruce forests with share of pine and alder. On northern part of 
the Middle Amur depression spruce-fir forests were spread. The southern part was occupied 
by Korean pine-fir-broad-leaved forest formations. Some warming (1800-800 BP) furthered 
to increasing in compound of larch-birch-spruce forests Korean pine, fir, oak and elm on 
north of the basin. On middle part there were received spreading Korean pine-fir forests with 
share of spruce, birch and broad-leaved species. Southern part was occupied by Korean pine-
broad-leaved formations with presence of fir and birch. Later climate was cooler and 
furthered to spreading of larch-birch forests with share of alder on the southern-western 
Okhotsk Sea coast. Share of dark coniferous and broad-leaved species decreased. Single oak 
and elm were saved only on some southern mountain slopes. The middle part was occupied 
dark coniferous-birch forests with share of oak and elm. On southern areas Korean pine was 
dominated in forest formations. Also there were spread birch, spruce, fir, oak and elm.  
Data of study of peat sections show that Late Pleistocene and Holocene paleoclimatic 
events and paleoenvironment changes in the Lower Amur River basin were submitted to 
global climatic exchanges. 
This study is supported by the project of RFBR-JSPS 05-05-66942 and FEB RAS 
grant. 
Keywords: Late Pleistocene, Holocene, Lower Amur River basin, peat section 
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      This study of the HDP-04 sedimentary section seeks to determine if oxygen isotope ratios 
may be used to indicate past hydrologic changes based on comparison with the LGM-
Holocene record. Such changes are expected to occur in response to major glacial/interglacial 
climate periodicity, precession-driven interstadials, and possibly suborbital climate 
oscillations because lake-level changes on the order of 10 meters may result in a closed-basin 
lake conditions. Lake Hovsgol is the largest lake in Mongolia and a part of the Baikal Rift 
Zone. Currently, it is an open basin with outflow over a 6 m sill, apparently not glacially 
dammed during the late Pleistocene. In gravity cores, an increase in carbonate accumulation 
rate after the last glacial maximum was associated with δ18O enrichment on the order of 2‰. 
This change is unlikely due to temperature changes, as this would indicate a decrease in 
temperature. This enrichment is likely due to a decreased precipitation/evaporation (P/E) ratio. 
It is therefore likely that similar isotope signatures may characterize prior glacial-interglacial 
transitions. 
      We sampled HDP-04 core around lithologic transitions based on the data from HDP-04 
Members and diatom abundance records. For age control, we used the reported AMS dates 
and paleomagnetic reversals. Lithologic description suggests a total of 11 possible past 
interglacials in the 80-meter section. A total of 435 bulk sediment samples from the HDP-04 
core were analyzed at variable resolution. The composition of detrital source carbonates is 
believed to be represented by 8 bulk samples from nearby tributaries. Samples were prepared 
for analysis by roasting them in a vacuum at 380°C for one hour to remove organic matter. 
The samples were analyzed using VG Optima Stable Isotope Ratio Mass Spectrometer 
(SIRMS) using NBS-19 standard. Surprisingly, an offset in values for roasted and unroasted 
samples was noted for δ18O but not for δ13C. 
      Overall, the δ18O values ranged from -13.3‰ for the tributary samples, to -4.7‰ in the 
mid-Pleistocene. There are no apparent trends that may be attributed to diagenetic effects. 
The isotopically lightest ratios occur halfway between the B/M and top Jaramillo reversals, at 
6260-7050 cm, in a turbidite-rich interval. Isotopically heaviest ratios occur in the middle 
Pleistocene at 3580-4080 cm depth, in sediments interbedded with carbonate crusts. These 
two intervals may represent two extreme states in P/E balance in the Hovsgol basin during 
the past 1 Ma. Lowstand sequence and the boundary at 2381 cm is not associated with 
significant δ18O changes. Not all interglacials we selected in the Hovsgol record are alike: 
some contain carbonates (and generate δ18O signal) and some do not. For instance, the last 
interglacial (presumably, corresponding diatomaceous layer at 758-736 cm) contains 
carbonates (δ18O of -10 to -9‰). From the end of this interval to the LGM δ18O fluctuated 
within 2‰ per mil range and does not match the pattern reminiscent of the marine isotope 
record or Baikal biogenic silica cycle.  
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It has been found that radiocarbon (14C) dating of total soil organic matter (SOM)in 
loess-paleosoil, affected by modern plant rootlets and agriculture, often yields younger results 
than expected age. The onerous chemical extractions for SOM fractions do not always 
produce satisfactory 14C dates. In an effort to explore the effect of the pyrolysis temperature 
on the radiocarbon (14C) dating of total soil organic matter in loess-paleosoil (SOM). In this 
paper, we present a method in which pyrolysis-combustion is carried out to partition SOM 
into pyrolysis volatile (Py-V) and pyrolysis residue (Py-R) fractions. First, We partitioned 
loess-paleosoil SOM at 800 oC under the condition of vacuum to check if high temperature 
would make the 14C dates of the Py-R fractions older . Next, we got different pyrolysis 
residue (Py-R) fractions from different pyrolysis temperatures of 200oC,400oC,600oC and 
800oC, and dated corresponding 14C age of the Py-R fractions. The results show that the dated 
age increases as temperature increases and all of them are older than one of the total soil 
organic matter. Third, We analysed composition of pyrolysis volatile (Py-V) fractions at 
different temperatures by using gas component mass spectrometer. The analytical 
composition of the Py-V fractions suggests a greater abundance of low molecular weight 
hydrocarbon-derivation. The results of 14C dating of Py-R fractions indicates that after 
pyrolyzing Py-V fractions, the ages of Py-R fractions is more older than one of the total soil 
organic matter. Hence, It can be concluded that the Py-R fractions contain more older 
composition, and the Py-V fractions contain more younger composition. The pyrolysis-
combustion method provides a less cumbersome approach for changing 14C date of SOM 
fractions. Final work is to get reliable age by choicing suitable pyrolytic temperature.  
   
Keywords: radiocarbon ,pyrolysis, loess-paleosoil 
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Lake Hovsgol is situated in the southern part of a depression in the Baikal rift zone 
which extends from Siberia, Russia to the northern border of Mongolia in East Eurasia. We 
clarified the vegetation change from the Last Glacial Age to the present surrounding the lake 
based on pollen analysis and organic composition of gravity core samples of the X106, 
HV05-st.2 and HV05-st.3 sites in the lake.  
As a result of analysis done on the X106 core samples, pollen assemblages were 
divided into six zones. Zone X106-1 is situated in the Last Glacial Age with generally very 
poor vegetation. SFI of zone X106-1 shows steppe vegetation in that age. Zone X106-2 and -
3 belong to a transitional phase of the post glacial age. Zones X106-4 to -6 belong to the post 
glacial age. Results of pollen analyses of the HV05-st.2 and HV05-st.3 cores show 
correlation to the pollen assemblage zones of the X106 core. HV05-st.2 is correlated to zones 
of X106-2 to X106-6 and HV05-st.3 is from X106-1 to X106-4.  
Figure 1 shows a correlation between results of pollen analysis and the organic 
components of the X106 core samples. The arboreal pollen (AP) ratio curve is similar to that 
of the n-C23 alkane curve, and the non-arboreal pollen (NAP) ratio curve is similar to the n-
C31 alkane curve. They are roughly coincident in their undulations. It is assumed that pollen 
and organic component data are coincident at the lower part of the X106 core and show 
vegetation development and environmental conditions in the area from the Last Glacial to the 
Post Glacial Ages.  
It is strange that the pollen count per unit volume of samples is different at the upper 
half of the core. Pollen count per unit volume decreased at the upper part of the core, but that 
of the TOC is at a continuously high ratio. Two reasons have been considered for this 
occurrence. One is that pollen was derived directly from plant reproductive organs of the 
surrounding area and flowed into the lake by a stream, however the TOC content was derived 
from whole plant body that decomposed on the ground surface of the area, thus it includes 
some reserved organic material from the interval of the luxurious forest supplied sediment 
from the bottom of the lake during the subsequent period. The second reason is that Larix 
pollen is difficult to preserve during sedimentation or analysis, therefore, Larix grain counted 
less than expected at preparation.  
AP is observed as being higher than NAP, therefore we can understand that the high 
TOC was derived from arboreal plant matter (Fig. 1). Even though the TOC continued at a 
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high rate and AP was luxurious, it remains unclear as to why the pollen count is low in the 
same period. It is suggested that this discordance is caused by the inability of Larix pollen to 
exist over long intervals in sediments. 
 
 
We can understand that both the pollen and organic component of the bottom 
sediment of Lake Hovsgol originated from vegetation of the surrounding area. Therefore, we 
can understand more correctly and clearly the vegetation of the area by correlating pollen and 
organic component data.  According to this study, the transition of a Larix forest to the 
correct Larch forest found today around Lake Hovstol is speculative. This work was 
supported by Grants-in-Aids for Scientific Research (B) (16310012) from Japan Society for 
the Promotion of Science to GIM. 
 




Fig. 1 Correlation of pollen 
zone, vegetation, SFI, tree 
pollen ratio and herbaceous 
pollen ratio curves, TOC, n-
C23 alkane and n-C31 alkane 
curves.  
Solid bar: Interval of Younger 
Dryas 
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In recent years, several studies for the vegetation history since the last interglacial in 
Japan have become available for understanding vegetation response to glacial-interglacial 
cycles. For more detailed vegetation histories and correlation between vegetation and climate 
changes, higher resolution pollen data is indispensable. 
Two pollen records of long cores from the Kamiyoshi basin and Lake Biwa in the Kinki 
region of central Honshu provided continuous vegetation histories from the last interglacial to 
almost the last glacial maximum (about 135 to 30 k yr BP. ). Furthermore, we compared 
pollen data of the Kamiyoshi basin, Lake Biwa and the Kurota lowland sediments (Takahara 
& Kitagawa 2000) using widespread tephra layers for elucidating detailed regional vegetation 
history in the Kinki region. In addition, vegetation response to climate changes was 
reconstructed by comparing pollen records and climate data such as marine 18O records 
(Martinson et al. 1987) and East Asian monsoon changes  (Xiao et al. 1997).  
In Kamiyoshi basin located in Tanba mountain of inland areas in the Kinki region, 
about 20 km northwest of Kyoto city, 60 m-long peat sediment was drilled. It was at least 500 
k years continuous record based on widespread tephra and 14C data (Takahara et al. 2004). In 
Lake Biwa located in center of Shiga Prefecture, 141 m-long silty clay sediment was drilled. 
It was 430 k years continuous record based on widespread tephra (e.g., Yoshikawa and 
Inouchi 1991). Pollen analysis was carried out in about 500 to 2,500 year intervals from the 
last interglacial to the last glacial maximum layers of Kamiyoshi basin and Lake Biwa 
sediments.  
About 135 k yr BP. (MIS-6), Pinaceae conifer forests mainly composed of Tsuga and 
Picea trees developed. After that, Pinaceae conifer forests decreased and deciduous broad-
leaved trees such as Quercus subgenus Lepidobalanus and Fagus crenata increased 
following to warming. During last interglacial around 120 k yr BP. (MIS-5e), deciduous 
broad-leaved trees mainly Fagus crenata and Cryptomeria japonica were dominant in forest 
with evergreen oaks such as Quercus subgenus Cyclobalanopsis. The amount of Quercus 
subgenus Cyclobalanopsis pollen in the last interglacial was less than that of Holocene. The 
early stage of last glacial period about 120,000 to 70,000 yr BP. (MIS-5d-5a) is characterized 
by dominance of Cryptomeria japonica with two increases of deciduous broad-leaved taxa 
such as Quercus subgenus Lepidobalanus and Fagus crenata. Vegetation response to East 
Asian winter monsoon in this period was clarified for result of correlation between pollen 
record and eoloan quarth flax (Xiao et al. 1997) in the Lake Biwa sediment. At two times 
when East Asian winter monsoon was relative weak in this period, Cryptomeria japonica 
decrease, while deciduous broad-leaved trees were increased. Between 70 to 60 k yr BP. 
(MIS-4), Pinaceae conifer forests such as Tsuga, Picea and Pinus subgenus Haploxylon 
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developed following to cold climate. From 60 to 30 kyr BP. (MIS-3), Pinaceae conifer trees 
decreased, then deciduous broad-leaved trees and later temperate conifer trees increased. In 
this period, differences in the vegetation of temperate conifer trees were clarified between 
inland (Kamiyoshi Basin) and Japan Sea areas (Kurota Lowland) in the Kinki region. 
Cupressaceae tree became dominant in the Kamiyoshi basin whereas Cryptomeria japonica 
was dominant in the Kurota lowland. 
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Introduction 
There are many wide-spread tephras all over the world. Volcanic glass included in 
these tephras shows the distinctive form, color and refractive index corresponding to type of 
eruption and magma chemical composition. Therefore, glass is useful for tephra identification 
(Machida and Arai.,1992). For age determination of tephra, volcanic glass has been dated by 
fission-track (and below FT) method. (Westgate, 1989 ;Walter, 1989). However, FT in 
volcanic glass became reduced in size at ambient temperatures. The number of tracks that 
intersect with the observed surface, therefore the calculated FT age, was reduced. To avoid 
the underestimation of ages, several correction procedures were proposed (Westgate, 1989 
and so on). One of the representative methods is the isothermal plateau (ITP)-FT method, 
which needs complicated analytical procedures, such as treatment of radioactive materials 
and time-consuming experiments. Here we examined a new protocol for the glass FT dating, 
which requires estimates of track density per unit volume using a stepwise etching 
experiment and measurement of 238U concentration by LA-ICP-MS analysis. 
 
Irradiation 
To test the reliability of the new protocol, samples were first irradiated at the TC-Pn 
facility of Kyoto University Research Reactor (KUR) for two hours to obtain a known FT 
density per unit volume. 238U concentrations were measured by the LA-ICP-MS at Kanazawa 
University.  
An expected FT density per unit volume is calculated from the Eq. (1) 
Ni=238N × I × σ × φ       (1) 
where 238N is the number of 238U per unit volume, I is the isotopic ratio of 235U / 238U 
(=1/137.88), σ is the fission cross section (=5.82×10-22 cm2), φ is a thermal neutron dose 
(=2.8×1015 /cm2/sec.). 238N is further expressed as follows (Hasebe et al.,2003). 
238N=238U × 10-6 × (NA/M) × d       (2) 
where 238U is a concentration of 238U (ppm), NA is Avogadro’s number (=6.02×1023), M is the 
mass number of 238U (=238), d is an obsidian density (=2.43±0.09 g/cm3). Measured 
concentrations of 238U by LA-ICP-MS analysis were 9.05-9.29 ppm. Those results indicate 
homogeneity of 238U in this obsidian. Resultant Ni is 6.78±0.3(×108 counts /cm3). 
 
Stepwise etching experiment 
Samples were etched stepwisely to observe the increase in number of FTs through 
bulk etching proceeded. In the stepwise etching experiment, both samples etched by 12% HF 
and 24% HF confirmed increase of the number of tracks with increase of etching time (Fig.1). 
The bulk etching rate (Vg), which is necessary to know the volume from which the observed 
FTs were recovered, were estimated with two ways: (a) Actual measurement of obsidian 
thickness before and after etching by a micrometer (b) Estimate based on track geometry with 
stable depth and the increase in track radius. The image processing soft “ImageJ” was used 
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for measurement of track radius. Track depth was measured using laser microscope at Central 
Research Institute of Electric Power Industry (CRIEPI) (Fig.2 upper left). 
Vg estimated from track geometry and Vg measured by a micrometer correspond well 
within analytical errors. The resultant induced track density per unit volume estimated 
through stepwise etching corresponds well to the known value from Eq. (1) (Fig.3). This 
technique is applied to spontaneous tracks and results will be presented. 
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Fig.1 The accumulated number of tracks 
against etching duration. (Ex. 12% HF).
Fig.2 Lower right: track geometry 
evolution (Wagner and Van den 
haute, 1992). Upper left: the 
photograph of track shape taken by 
the laser microscope at CRIEPI. 
Track geometry indicates it is in the 
“sphere phase”. 
Fig.3 The comparison of FT density 
between the known value and the 
estimated value from stepwise 
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We analysed new inorganic geochemistry (XRF method) and clay minerals data 
together with previously collected records of biogenic silica, total organic carbon, total 
nitrogen content, and concentration of plankton and littoral benthic diatoms, chrysophyte 
cysts, sponge spicules and pollen in AMS dated sediments of core VER93-2 st.24GC 
collected from topographic high – Buguldeyka uplift of Lake Baikal. The studied section 
allowed us to reconstruct sedimentary and environmental changes during last 25 ka years 
including the Holocene, Last Glacial Maximum (LGM) and glacial-interglacial transition 
with the Bølling-Allerød warming and Younger Dryas cold event. New XRF and clay 
minerals data provide further information about changes of weathering, transportation and 
sources of sediments deposited on lake bottom, and variability and changes of fluvial regime. 
The one-centimetre sampling interval of st.24GC provides a resolution of approximately 50 
years based on an average sedimentation rate of 19.6 cm per kyr. Thus the st.24 GC core 
offers one of the finest records of Siberia's response to the last deglaciation to the Holocene. 
The sediments of core st.24GC exhibit visible lithostratigraphic variations and two 
major sedimentary units. The upper unit contains silty diatom-rich ooze. This unit is 
Holocene-late glacial in age and started to accumulate ~15.1 ka calendar years ago with the 
beginning of Bølling-Allerød warming. The lower silty clay unit is barren of diatoms and 
associated with the LGM. This unit represents glacial-lacustrine environments and is 
composed of fine glacial detritus with coarse IRD grains.  
Holocene: The climate of Holocene and major interglacial periods in Siberia and Lake 
Baikal Basin was relatively warm and humid. During the Holocene two major sources of 
sediments existed in the lake. The first (terrestrial source) was related to riverine transport of 
detrital and clay materials to the lake. These sediments also contain significant amount of 
organic matter derived from soil erosion and terrestrial plant production. The second 
(biogenic source) was formed by primary production of Lake Baikal planktonic organisms. 
The biogenic flux consists of diatom frustules and zooplankton skeletons, which are enriched 
of organic substance. Thus during the Holocene and other interglacial periods, lacustrine 
sedimentary environments were characterized by deposition of hemipelagic diatom-rich and 
organic-rich silty-clay sediments represented in upper unit of core st.24GC. 
LGM: The glaciations of Baikal mountain system and significant changes in 
environments of Lake Baikal and surrounded watershed occurred during the LGM and all 
glacial periods of Pleistocene. The mountain ranges around the Lakes Baikal were glaciated 
during cold periods of the Pleistocene. These glaciers created new sources of clastic materials 
transported by their subglacial meltwater. This detritus formed by glacial abrasion was 
transported to the Lake and deposited as fine glacial-lacustrine clay on Lake Baikal bottom 
forming fine clay deposits. During the LGM Baikal became a glacial fed lake. Very turbid, 
nutrient-depleted melt water transported to the lake fine glacial detritus thus surface water 
and ice was very turbid due to the presence of fine particles in water thought year. Numerous 
glaciers terminated in the lake and produced icebergs that calved into the lake and transported 
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IRD detritus to whole lake. The glacial-lacustrine sedimentary environments with iceberg 
rafting characterize the glacial periods on Lake Baikal.  
The glacial climate was not only cold but also very dry with very well developed 
permafrost in the Lake Baikal watershed. Terrestrial vegetation was scared and represents by 
steppe or dry tundra communities. Open glacial landscapes were characterized by 
accumulation of glacial, proglacial, fluvio-glacial and loess deposits with undeveloped soils. 
The production of terrestrial vegetation was very low and runoff to the lake decreased 
drastically (Goldberg et al., 2005). All of these factors led to significant decrease of fluvial 
transport of clastic and organic matter by rivers to the lake. Nutrients discharge to the Lake 
should be also very low. Low nutrients input to the lake and high turbidity of surficial water 
and ice induced catastrophic lowering of plankton primary production and no diatom 
frustules or chrysophyte cysts accumulated in sediments. Thus during the LGM and other 
glacial periods, Lake Baikal sedimentary environments were characterized by deposition of 
glacial-lacustrine diatom barren and organic-poor clay represented by low unit of our core. 
Deglaciation: Similar to paleoenvironmental records for the last 25 Ka from European 
pollen, GISP ice core and North Atlantic oxygen isotopic records, this new Lake Baikal 
record demonstrates that the deglaciation in Siberia was not monotonic but instead was 
characterized by rapid and abrupt changes of climate in the Lake Baikal region. The largest 
and most drastic paleoenvironmental changes in Lake Baikal, as represented in our records, 
happened during the Bølling-Allerød - Younger Dryas - Holocene transitions. During these 
intervals the diatom community indicates that the ecosystem of Lake Baikal underwent 
drastic restructuring. These paleoenvironmental changes reflect the link between the climate 
of the deep continental interior with changes associated with North Atlantic deep water 
(NADW) circulation and with millennial climate oscillations. In response to insolation 
increase and warming over Siberia at the beginning of Bølling-Allerød warming, glaciers 
retreated from Lake Baikal coast, diatoms repopulated Lake Baikal, and diatom valves start 
to accumulate forming diatom rich ooze. However, similar to Northern Europe this diatom 
bloom was interrupted abruptly with beginning of Younger Dryas cold event. The Younger 
Dryas cooling led the cooling and glacial advance in mountain areas of Siberia these reflected 
in the environmental changes of terrestrial and lacustrine systems. As result of this cooling 
glaciers advanced to the Lake and glacial clay with IRD (similar to LGM) start to be 
accumulated again on lake bottom. Diatom productivity during this time drastically reduced 
to almost LGM levels. We believe that this long period of diatom absence in Lake Baikal 
resulted from new pulse of cold and nutrient poor melt water from melting mountain glaciers 
in the Baikal watershed, which is supported by accumulation of glacial clay in the lake. The 
total duration of new glacial advance and the diatom productivity depression in Lake Baikal 
exceeds 3 Ka. We believe that this long period of diatom absence in Lake Baikal resulted 
from discharge of cold and nutrient poor melt water from melting mountain glaciers in the 
Baikal watershed, which is supported by accumulation of glacial clay in the lake.  
A new diatom-algae community was established only with beginning of Atlantic time 
9 ka calendar years ago. Thus Lake Baikal Holocene sediments contain abundant and well-
preserved planktonic diatom frustules, chrysophyte cysts, benthic diatoms and sponge 
spicules. These data show that production of plankton and benthic communities during 
interglacials were somehow able to return to present levels. However, the diatom 
assemblages were different and less diverse as compared with the Holocene time. During 
interglacials the plankton redeveloped and primary production increased. 
During Holocene (from Atlantic time to Subatlantic time) significant fluctuations in 
diatom productivity reflect instability of the Holocene climate. The average periodicity of 
these fluctuations is about 180-200 years. These data reflect short-term but not periodic 
fluctuations of climate. Major decrease of diatom production is also observed around 4.0-3.5 
years ago that indicates less favorable lacustrine environments for diatoms. More optimal 
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conditions for diatoms occurred during Subatlantic time ~2.4-1.0 years ago. 
Terrestrial vegetation cover in the Lake Baikal watershed during LGM was rather 
limited and characterized by sparse tundra or cold steppe. The Baikal pollen record shows 
that the recovery of interglacial type vegetation in the Lake Baikal watershed began only with 
the Bølling-Allerød warming at ~12.4 14C years ago. However, steppe vegetation and cold 
dry climatic conditions were present until ca. 8.0 years ago when boreal forests became 
prevalent. During the Holocene the boreal forest was dominant in the region. However, a 
remarkable shift in terrestrial vegetation of the Baikal watershed from boreal forest to steppe 
is observed at 5.5-3.5 Ka. This shift probably reflects the continental reaction of the Central 
Asia to the beginning of neoglaciation.   
 
Key words: paleoclimate, geochemistry, XRF method 
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Event-related sedimentary layers, which are deposited occasionally due to volcanic 
eruptions, earthquakes or heavy rains, are often contained in the rhythmical sequences of 
lacustrine and marine sediments. We have developed an analytical method for separating the 
sedimentary rhythms and the event layers identified using the scanning X-ray analytical 
microscope (SXAM) and obtained sequential profiles of seven elements Al, Si, K, Ca, Ti, Mn, 
and Fe in the lacustrine sediment from Lake Suigetsu in Japan which date from 19.0 to 5.7 
cal. kyr BP (calibrated thousand years before present). 
Two types of event layers could be detected from the elemental composition of 33 
layers of sediment: three known volcanic ash layers and 30 clay layers containing 12 
turbidites. The recurrence interval of the latter, which may potentially be initiated and 
archived by locally important earthquakes, is estimated to be an average of 640 ± 160 years 
by using Sompi event analysis (SEA) based on an autoregressive (AR) model. After 
removing those portions that represented event layers from the elemental profiles, we 
obtained event-removed (ER) temporal profiles based on the tephrochronology of the three 
volcanic ash layers. The ER temporal profiles of manganese and iron, probably representing 
the siderite content, showed a periodic variation from the last cold stage to the Holocene. 
The increased manganese and iron contents, which mainly indicate the relative 
abundance of siderite, result from a greater vertical circulation in the lake during a cold 
period, with a higher mass of manganese and iron oxide being precipitated. The cold periods 
inferred from the increased manganese and iron contents coincide with the timing of ice-
rafting debris (IRD) events in the North Atlantic, which span from the last termination to the 
Holocene, suggesting that the climate shift was hemispheric or probably global in nature. The 
manganese variation resembles the residual atmospheric 14C production (∆14C) data of the 
Holocene that reflect variation in solar activity, and its periodicities correspond with those of 
solar-related climate changes from paleo-proxy records in the North Atlantic and East Asia 
from the last cold stage to the Holocene. In particular, the Mn variation was larger in 
amplitude and shorter in timescale during the last cold stage when compared with those 
during the last termination and the Holocene, thereby possibly showing a significant 
difference in climate response to solar irradiance. The transition of the climate system from a 
glacial to an interglacial state corresponds to the beginning of the last termination. 
 
Keywords: high-resolution elemental profiles; Lake Suigetsu, climate system; solar 
forcing; East Asia monsoon. 
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Sulfate reducing bacteria (SRB) play an important role of sulfur cycle in sediment of 
freshwater.  Especially, the transformation of sulfate into non acidic sulfur species is 
necessary for overcoming the fresh water acidification.  For understanding the relationship 
between pollution and SRB distribution, fluorescence in situ hybridization (FISH) method 
was applied to the sediments of Lake Sihwa, highly polluted lake and Lake Soyang, 
unpolluted lake. SRB385 probe, specific to Desulfovibrionaceae was bound to the SRB in the 
sediment and glittering bacteria under fluorescence microscope was regarded as SRB of 
Desulfovibrionaceae.  The numbers of cells bound with probe were ranged from 1.5*107 – 
9.5*107 cells/g and showed peak at 2 cm.  While at the Lake Soyang, those were from 
1.3*106– 5.1*106 cells/g.  SRB is more abundant in the sediment of polluted lake than that of 
unpolluted lake.  Comparing to the ratio of SRB to total bacterial number, the polluted lake 
showed the higher proportion of SRB.  
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The fluvial sedimentary sequence developed in the Hanam area, the lower reach of the 
Han River was investigated in regard of its stratigraphy and depositional process, and 
paleoenvironmental changes during the late Quaternary. The fluvial sequence consists 
generally of basal gravelly sediments, sandy sediments in the middle and the upper muddy 
sediments. The basal gravelly sediments unconformably overlie the gneissic basement rocks 
and are overlain by sandy sediments. The OSL age dating indicates that the sandy sediments 
were deposited about 59±3.6 ka BP. The muddy sediments are dominated by bluish gray to 
greenish gray muds. Locally, peaty sediments occupy the upper part of the muddy sediments. 
The fining-upward fluvial sequence is mostly ended with yellowish brown muddy sediments 
(soils). Undisturbed drillings were undertaken at 5 sites, in order to understand 
paleoenvironmental changes during the late Quaternary. In this paper, we focus on UD-1 and 
UD-2 cores, which are characterized by the presence of thick-bedded dark gray to black muds 
including peat-like muddy sediments. We conduct a variety of analyses with respect to them, 
including sedimentological description, petrographic observation, grain size analysis, x-ray 
radiography, radiocarbon age dating, organic and inorganic geochemisty, pollen and diatom 
analysis, clay mineralogy, magnetic susceptibility and others.  
UD-1 is 383 cm in thickness and consists of five lithological units: Unit 1-I (olive 
gray muds), Unit 1-II (black peat-like muds), Unit 1-III (micaceous gray muds), Unit 1-IV 
(sands and fine-laminated silts) and Unit 1-V (massive gray muds). Seven radiocarbon ages 
are obtained from UD-1 core. Radiocarbon ages from the Units 1-I and 1-II vary between 
1,660 and 2,200 yrs BP, but they do not show systematic change according to depth. 
However, two radiocarbon ages from Unit 1-III are 4,520 and 5,660 yrs B.P., suggesting they 
were not disturbed. TOC values range from 0.6 to 28 % and the highest value occur in the 
middle part of Unit 1-II (black peat-like muds). Under the microscope, coarse-grained sand 
particles are dominated by quartz grains with minor feldspar (plagioclase and k-feldspar) and 
biotite (chloritized). XRD analysis indicates that fine-grained sediments consist of chlorite, 
illite, kaolinite, quartz, plagioclase and k-feldspar. The amount of chlorite tends to be small in 
black muds or peak-like muds. Diatom analysis suggests that UD-1 core sediments were 
deposited in ponds or swamps, formed in lowlands in the vicinity of the main channel.  
UD-2 is 380 cm thick and is composed of four lithological units: Unit 2-I (massive 
black muds & peat-like muds), Unit 2-II (laminated silts, baned mud and silty muds), Unit 2-
III (massive black muds) and Unit 2-IV (massive gray muds). Radiocarbon age dating for this 
core is in progress. TOC values range from 0.8 to 11 %, and the highest value is also found in 
peat-like muds (the upper part of Unit 2-I). Clay minerals in the UD-2 are similar to those of 
Unit-1, but they do not show any systematic variations according to lithological change. 
Pollen analysis indicates that the Unit 2-I was deposited under the humid conditions, but that 
the Units 2-II and 2-III were deposited under the dry conditions.  
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The river terrace is a mark of the past river that is distributed like a staircase along the 
river valley and a extant feature of the past river bed. As it composed a deposit of the past 
river, we can reconstruct the past environment and explain the environmental changes by 
deposits analysis. 
 This paper elucidated the palaeoflood by analysis of river terrace deposits of the 
Hongcheon river, Korea. According to Lee(2003), all of river terraces was formed during the 
glacial periods. We obtained the value of minimum competent flood depth using hydraulic 
formula for taking gravel size and slope of river terrace and floodplain. We could presume 
hydrological difference and environment of each river terrace formation age by comparing 
relative Flood Depth Ratio. We explained the past environment by comparison of grain size 
analysis, deposit character and Flood Depth Ratio.   
 The results of comparison with relative flood depth showed river terrace of Last 
Glacial period(T1) is the lowest. This suggests that fluvial activity of Last Glacial period was 
less active than the other three times glacial period(T2-4), and Last Glacial period was more 
colder and drier environment. 
 The results of grain size analysis indicate that grain size of deposits show coarser in 
order of T1, T3, T2, T4. Comparison between T1 and T4, deposits of T4 are more coarser 
because of more weathering. Comparison between T2 and T3, deposits of T2 are more finer 
than those of T3. In comparison with relative flood depth, we can presume that stream power 
of T2 formation age didn’t keep up with stream power of T3 formation age.  
 
Keywords : palaeoflood, river terrace, grain size analysis, flood depth ratio, Korea 
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Hydro-geomorphological changes in pond-catchment systems in Japan and Korea are 
discussed in this study using physical properties of pond sediments and hydrological factors 
in the catchment area. 
The Japanese sites studied are located in Kanazawa (Takidani pond) and in the Rokko 
Mountains, Kobe (Kawauso pond), and the Korean sites are in Seoul (Seondong pond), 
Yeongcheon (Yeongcheon pond), and Gimje (Jinheung pond). These are small ponds for 
irrigation, etc. (Kawauso pond was used for irrigation in the past, but now not). Sediment 
traps, water gauge, rain gauge, etc. have been set in the pond-catchment systems. Some 
sediment cores were also obtained in the ponds. 
Some physical parameters for sediments in traps and sediment cores were analyzed.  
Some results obtained are given in the following:  
1. erodibility (Rs) 
Rs of Seondong pond is the largest of all, suggesting that surface material in the cathment 
area is the most erodible. The difference of Rs is probably related to the hydrological 
geomorphic conditions, surface material characters in the catchments. Here, Rs= S A p /Aw 
with S; seasonal sedimentation rate (g/m2), Ap; pond area (m2), Aw; catchment area (m2).  
2. sedimentation rate; 
seasonal sedimentation rate is well corresponded to seasonal rainfall and seasonal average 
grain size is also corresponded to seasonal rainfall in Jinheung pond. These suggest the past 
seasonal rainfall data is available to evaluate sedimentation rate and grain size. 
 
Keywords: seasonal sedimentation rate, seasonal rainfall, grain size 
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The oxygen isotopic composition in biogenic silica is an important tracer for 
investigating past environmental information. Biogenic silica in lacustrine or marine 
sediments has been used as a paleoclimatic indicator of temperature and isotopic composition 
of water. Major extraction methods of oxygen from silicates for isotopic analysis can be 
classified into two methods; (1) oxidation by some fluorine compounds to yield oxygen as O2 
and often followed by conversion to CO2 for conventional mass spectrometric analysis, and 
(2) reduction by carbon at high temperature to yield CO for introducing mass spectrometer. 
For fluorination, a batch method by heating an individual sample in the metallic reaction 
vessel has been conventionally used, then laser-based fluorination techniques have been 
rapidly developed recently. Commonly used reagents for the fluorination are fluorine, BrF5 
and ClF3, however, they require particular attention for safety handling to avoid gas leakage. 
Here we have developed an alternative batch method for the fluorination using solid 
oxidizing reagents (fused flux of KHF2 and CoF3), and it is relatively safer for handling. In 
this study, required sample amount can be reduced from the original method proposed by 
Sakai and Honma (1967), and δ17O can be determined together with δ18O by direct O2 
introduction into the mass spectrometer, without conversion to CO2. We report the system 
configuration and experimental procedures as well as the results on assessments of blank and 
precision. Then we will present preliminary results for biogenic silica samples from 
sediments of Lake Baikal and Lake Hovsgol. 
 
Keywords: biogenic silica, oxygen isotopic composition, fluorination method 
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Lake Hovsgol is located in Baikal rift zone, its water surface lies at 1645m asl, about 
1200m higher than Lake Baikal. And its watershed has 4970km2, only 1.8 times of the 
modern surface area of Lake Hovsgol. Krivongov et al. (2003), Fedotov et al. (2004) and 
Prokopenko et al. (2005) reported that lake-level of Lake Hovsgol has been changed by 
drying and wetting. Fedotov et al. (2004) reported that the inorganic elements extracted by 
HNO3 reflect global climate change. 
Here we report the vertical distribution of inorganic elements in the sediment core 
X106 of Lake Hovsgol measured by bulk analysis and discuss the relationship between the 
inorganic elements in it and climate change.  
 
We applied principal component analysis to our data in order to compare similarities 
in the behavior of the measured inorganic elements, total inorganic carbon (TIC) and total 
organic carbon (TOC). They could be classified into typical five groups with the result of 
scattering diagrams for the first, second and third components. It is thought that the analyzed 
components of each group can be assigned to carbonate and terrigenous matter (G1; Na, Mg, 
Ca, Sr and TIC), bioactivity (G2; Cu and TOC), terrigenous matter (G3; Al, K, Ti, Fe, Rb and 
Ba), mixture of G2 and G3 (G4; V, Ni, Zn and Cs) and deposition on redox condition change 
(G5; Mn, As, Cr and Pb). 
 
Our data is normalized by Ti to compensate for the dilution effect by diatom frustule, 
organic compound and water content. The vertical distributions of [Ca]/[Ti] and [TIC]/[Ti] 
in G1, [Cu]/[Ti] and TOC in G2 are shown in Fig.1. The result of comparing [Me]/[Ti] in 
G1 with TOC was showed the negative correlation. [Me]/[Ti] in G1 decreased, and 
[Me]/[Ti] in G2 increased from 15 kyr BP to 10 kyr BP. And Lower [Ca]/[Ti] values were 
not changed from 10 kyr BP to the present. The scatting plots of [Ca] vs. [TIC] are shown in 
Fig.2. In last glacial and transitional period, plots were near the line of slope1, which means 
that Ca is deposited as CaCO3. But in Holocene, the line of slope2 of [Ca] vs. [TIC] is 
different. The plots suggested that carbonates decreased in warming climate from 15 kyr BP. 
to 10 kyr BP and CaCO3 didn’t deposit from 10 kyr BP to the present. Hayakawa et al. 
(2003) reported that the water of Lake Hovsgol is slightly supersaturated with calcium 
carbonate, judging from pH, alkalinity and concentration of Ca2+ ion in summer of 1999. 
This suggested that the water of Lake Hovsgol continuously deposit CaCO3 from glacial to 
postglacial period. In interglacial period, it is thought that the generated authigenic CaCO3 
was dissolved by CO2, which was generated by decomposition of organic matter. These 
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processes are caused by the increased sedimentation of organic matter in warmer climate. 
















Keywords: Lake Hovsgol, inorganic element, sediment, CaCO3, deposition 
Fig.2 Relationship between [Ca] and [TIC] in X106. The 
line in this figure shows the relationship between [Ca] 
and [TIC] of calcium carbonate, CaCO3. 
Fig.1 Vertical distributions of [Ca]/[Ti] and 
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Loess is the terrestrial clastic sediments, composed predominantly of silt-size particles, 
which is formed essentially by the accumulation of wind-blown dust (Pye, 1995). Loess-
paleosol sequences contain nearly continuous records about paleoclimatic variation especially 
in East-North Asia, loess-paleosol sequences are regarded as the variation of paleomonsoon 
system. 
We aimed to identify the primary characteristics of Korean loess based on the soil 
analysis and to clarify its origin and differences of aeolian sediments between Korean and 
Chinese loess-paleosol by geochemical analysis, such as XRF and REE.  
Bongdong section of the study area at Woosan-ri, Bongdong-eup, Wangju-gun (N 
35°57′13″, E 127°09′00″) is composed of 1 loess layer and 2 paleosol layers overlaid about 
3.2m thick on the gravel layer of river terrace. The field observation from soil color and soil 
crack, and magnetic susceptibility values showed characteristics as a loess-paleosol sequence 
clearly. Because of the absence of the absolute age of the section, each layer is temporarily 
called by Layer 1(paleosol), Layer 2(loess), Layer 3(paleosol and river terrace deposits) 
respectively, from the top.  
By the major elements ratio by A-CN-K or A-CNK-FM diagram showing the distinct 
differences between Korean and Chinese samples, Chinese ones are distributed just in the 
linear direction, but Korean ones are isolated from Chinese ones, and in the coexistence with 
other Korean ones. This direction is regarded as a weathering trend by differential climate 
condition (or climatic gradient) between two countries. Especially the difference of MAP 
(Bongdong 1,200mm, Luochuan 620mm) is responsible for element composition. In other 
words, the loess materials have undergone some changes under weathering or climatic 
condition of deposit area after accumulation. 
Condrite-normalized REE patterns of Bongdong samples show very similar to the Chinese. 
The REE patterns of the samples were nearly constant and moderate of negative Eu 
anomalies (Eu/Eu*=0.58~0.63), and these Eu anomalies are similar to UCC (Eu/Eu*≈0.65). 
(La/Yb)N(9.36~12.04) are also similar to UCC ((La/Yb)N≈10). But Ce anomalies show some 
differences among the samples (Ce/Ce*=0.84~1.04) and UCC (Eu/Eu*≈1.00). This 
phenomenon could be explained from the change of redox environment caused by more 
precipitation in Korea than Chinese Loess Plateau. 
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Paleoclimatic studies yield indispensable information both on general changes in 
circulation systems and on the spatially different reactions to the underlying climate 
mechanisms. Considering the large influence of the air-mass movement in Siberia on the 
Northern Hemisphere, we focused on the paleo-moisture evolution. To reconstruct the 
humidity patterns and assess potential linkages to atmospheric circulation and ice covering, it 
is useful to obtain a continuous Late Quaternary stratigraphic record from Siberia.  
In this study, we investigated some continuous sediments and soil sequences that 
developed in Lakes Hovsgol. By measuring stable isotope values of fossil ostracoda and 
calculating the sedimentation rate using radiocarbon dating and paleomagnetic method, we 
generated the continental aridity or humidity records spanning the late Pleistocene and 
Holocene. The paleoclimate proxies can be compared with those preserved in deep-sea 
sediments. On the basis of the temporal changes in the surface productivity and watershed 
vegetation, we address the history and variability of Siberian soilification over the past 1 Ma. 
We then investigate potential links between continental vegetation and the episodic changes 
in the Northern Hemisphere climate.  
In recent years, much attention has been focused on making clear the trigger 
mechanism of climate fluctuations, especially on the finding of reliable proxy indicators for 
climatic cooling or warming.  On a geological scale, the uplift of the Himalaya-Tibetan 
Plateau greatly influenced on the Late Cenozoic global cooling, and in Asia the continuation 
of this uplifting process promoted the monsoonal variability and the inland aridification. 
Precise correlation of terrestrial dust fluxes with marine isotope records shows a potential 
linkage between Asian interior aridity and Northern Hemisphere glaciation, and paleowind 
intensification has been synchronous with climatic cooling during the Late Cenozoic. 
Northern Hemisphere cooling is likely to have a close relationship with the development of 
the Siberian High. The present Siberian High is a dominant atmospheric circulation system in 
the Northern Hemisphere, thereby possibly having affected Quaternary climate in East Asia, 
especially concerning precipitation and temperature. 
 
Keywords: paleoclimate, clay, stable isotope 
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Based on the determination of the oxygen isotopic analysis of the skeleton of living 
Porites lutea in Shalao fringing reef, Hainan Island, we obtained a coral δ18O record for 11 
year (1992-2002). We have assessed the characteristic of measured coral δ18O signals 
responding to environmental conditions by comparing coral δ18O variation with a local record 
of sea surface temperature (SST) and sea surface salinity (SSS), respectively. We conclude 
from our comparison that the annual variation of δ18O is mainly controlled by SST, whereas 
the seasonal variation of it by SSS. 
 
Keywords: Reef-building coral, oxygen isotope, sea surface temperature, sea surface 
salinity 
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The Mid-Pleistocene Climatic Transition(MPT)is one of the most significant 
characteristics of the Quaternary climatic changes. MPT means the dominant global climate 
cycle changed from 40 ka to 100 ka during the mid-Pleistocene with higher amplitude. The 
classical Milankovitch hypothesis canot give a satisfactory explanation for the cause of the 
MPT and the predominant 100 ka cycle in climate records because of the discrepancy 
between solar insolation an d climate records, especially the unmatched change amplitudes of 
them. There are some differences on spans of MPT transition. The loess-paleosol sequence in 
the Chinese Loess Plateau, which is transported by wind from the Asian inland deserts, is 
commonly regarded as the most complete, high resolution, terrestrial archives of paleoclimate 
and environmental changes during the Quaternary. It is not clear about MPT process recorded 
Chinese loess-paleosol sequences. 
In this paper, based on detailed rock magnetic analyses on loess-paleosol sequence at 
Chaona section in the central Loess Plateau, A high-resolution environmental magnetic 
framework has been built during the last 1.5Ma in order to identify the existence of MPT . 
Rock magnetism indicated that saturation remanent intensity (Mrs), Ms can be regarded 
proxies as summer Monsoon intensity just like susceptibility, and the Bcr and Bc can be also 
regarded proxies as winter Monsoon intensity. The changes of rock magnetic parameters 
indicate three major stages marked at 0.93Ma and 0.62Ma, which may imply three different 
climate change phases. These parameters during 1.5~0.93Ma and 0.62~0Ma mostly change 
synchronously, also are well correlation to marine oxygen isotope stages (MIS). Although the 
peaks of magnetic parameters curves are roughly corresponding to those of MIS during this 
period from 0.93Ma to 0.62Ma, the amplitude and models of parameters change are different 
with the other two periods. Susceptibility, Mrs and Ms decrease abruptly around 0.93Ma, and 
then reduce slowly until 0.62Ma, which indicate a weak and stable summer Monsoon period. 
While Bcr and Bc increase quickly around 0.9Ma and then slow down, which imply winter 
Monsoon enhanced around 0.9Ma and descend slowly until 0.6Ma. These changes from 
0.93~0.62Ma recorded in eolian loess-paleosol sequences are possibly response to the world-
wide Middle Pleistocene Climatic Transition event. This transition event maybe related to, 
aggravation of dry, the forming and expanding of desert in Asian interior triggered by the 
uplift of the Tibetan plateau besides global ice volume and solar insolation. 
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Lake Hovsgol is the second largest basin in the Baikal Rife Zone, which has 
accumulated fine hemipelagic sediments in deep-water condition. In 2004, a long drilling 
core (HDP-04; 81 m in length) from the central part of the lake was obtained in a part of the 
International Hovsgol Drilling Project. One of the most important aims of this project is to 
obtain new information about the regional/global climate change in the Central Asia. 
Importance of comparison between the sedimentary records in Lakes Hovsgol and Baikal is 
also emphasized because of their differences of the geographic locations. For Lake Hovsgol, 
several terraces above and below the present lake levels (Goulden et al., 2006) have been 
identified, indicating fluctuation in the lake level changes in the past, which has been 
believed to relate with the climate changes. Recent studies using short-cores have shown that 
low lake levels during the lastglacial period followed by the increase in water level during the 
Holocene period (Prokopenko et al., 2005; Fedotov et al., 2002). Our recent study showed the 
enhanced algal productivity through the post-glacial period by analyzing the sedimentary 
profiles of photosynthetic pigments such as chlorophyll derivatives and carotenoids along 
with those of total organic carbon (TOC) and total nitrogen (Nara et al., 2005). Therefore, 
this approach is useful for tracking the algal productivity in this lake. In this study, we 
analyzed the depth profiles of photosynthetic pigments, chlrorophylls and carotenoids, in core 
HDP-04 from Lake Hovsgol to elucidate the temporal changes in algal assemblage in the lake 
for the last 1 Ma. We show that photosynthetic pigments of phototrophic bacteria are also 
preserved in the sediment, indicating the development of anoxia in the photic zone at the past. 
We discuss historical changes in the algal productivity and lake condition (lake water level, 
anoxia development) based on the pigment makers.  
Photosynthetic pigments (carotenoids and chlorophyll derivatives) of various algal 
origins as well as of phototorophic bacteria were well preserved in the sediment of Lake 
Hovsgol. Depth profile of algal carotenoids evidenced algal assemblage change for the last 1 
Ma. The carotenoid concentration relative to chlorophyll a derivative, especially SCEs-a, 
may serve as proxy for the lake-water level change because of the difference between the two 
pigments groups in the sinking process and in the stability during the transportation from 
photic zone to sediment surfaces. It has been believed that the lower water level in the lake 
corresponds to the cold temperature of the glacial stages, while the lake level increased in the 
interglacial periods due to precipitation (Golden et al., 2006). This is true for the periods from 
the last-glacial to post glacial periods that has been evidenced by lithology (Prokopenko et al., 
2005) and water-soluble salt contents (Fedotov et al., 2002) in the short sediment cores of the 
lake. However, the maximum of chlorophyll a derivatives with very high concentration of 
algal carotenoids indicated the low lake level existed during the interglacial stages probably 
corresponding to MIS 9 and 11. Lake condition during MIS 19 would be catastrophic for 
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algal productivity in the lake even in the interglacial stage. Cold climate during this period 
was also suggested by comparing the biological makers in Lakes Hovsgol and Baikal and by 
the carotenoid compositions. Pigment of phototrophic bacteria gave us direct evidence of the 
development of anoxia in the past. Due partly to fortunate preservation of carotenoids in 
sediment as old as 1 Ma, the depth profile of photosynthetic pigments revealed that the lake 
environment and then ecosystem of Lake Hovsgol have responded more sensitively to the 
surrounding climate than those of Lake Baikal. The large difference in the lake capacity 
would play a definitive role. 
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Introduction 
Kamchatka peninsula is important place to evaluate vegetation in Japan from floristic 
point of view because they have many plant species in common. However, only a few 
paleovegetation studies have been in central Kamchatka, furthermore their vegetation 
reconstructions from fossil pollen assemblages were not based on clear criterion due to 
surface pollen data. In this study, we examine the relationship between surface pollen 
assemblages and surrounding vegetation in central Kamchatka. This study can provide 
fandamental data for paleovegetation reconstruction by pollen analysis. 
Material and Methods 
Surface sediments were collected from 24 sites (10 Larix gmelinii forests, a Larix 
gmelinii-Picea ajanensis forest, 3 Picea ajanensis forests, 3 Betula ermanii forests, a Pinus 
pumila shrub, 5 moors and a meadow). At each sites, coverages of dominant species within a 
radius of 30 m from sampling point were surveyed. All of moors and meadow were 
surrounded with Larix gmelinii forest. 
Percentage of each pollen taxon was calculated based on arboreal pollen sum. 
Result and Discussion 
Pollen percentages and vegetation types 
Larix gmelinii forests had high Betula pollen percentages (41-77%) and relatively 
high Larix pollen percentages (5-19%). Larix gmelinii-Picea ajanensis forest had high Betula 
pollen percentage (63%), relatively high Larix pollen percentage (17%) and low Picea pollen 
percentage (5%). Picea ajanensis forests were characterized by higher Picea pollen 
percentages (15-35%). Betula ermanii forests were characterized by extremely high Betula 
pollen percentages (82-91%). Pinus pumila shrub had low Pinus pollen percentage (5%) and 
a pollen assemblage was similar to that of Betula ermanii forests. Moor and meadow 
surrounded with Larix gmelinii forest had relatively high Larix pollen percentages (6-14%) 
and pollen assemblages were similar to that of Larix gmelinii forests. 
Relationships between pollen percentages and tree abundance 
Regression analysis of surface pollen percentages and dominant species coverages 
(within 30 m) provides information on the strength of the pollen-tree relationship for 
individual taxon. Correlation coefficients were statistically significant (r=0.58-0.93) for all 
dominant taxon (Larix, Betula, Picea and Pinus). Larix, Picea and Pinus pollen percentages 
were less represented compared with tree abundance (within 30 m), while Betula pollen 
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percentages were excessive. Some sites had high Betula pollen percentages (41-79%), though 
they had less Betula stand. In these sites, a great deal of Betula pollen may be transported 
from outside 30 m radius from sampling point. 
Classification of vegetation type based on ratios of pollen type 
 Forest samples were classified into 3 vegetation types (Larix gmelinii forest, Picea 
ajanensis forest and other vegetation types) by 2 pollen ratios: Larix-Betula pollen ratio (L/B 
ratio) and Picea-Betula 
pollen ratio (P/B ratio) (Fig. 
1).  P/B ratios of moor and 
meadow samples tended to 
be more or less higher than 
Larix gmelinii forest 
samples.   
This result may help 
in reconstructing vegetation 
from fossil pollen 
assemblages based on clear 
criterion. Further detail 
classification may be 

































Fig.1  L/B and P/B ratio of each sites. L/B and P/B ratios of 
Betula ermanii forest and Pinus pumila shrub are all 0. 
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The paleo-climate changes on the time scale shorter than Milankovitch-scale are 
recorded in marine and lacustrine sediment. In order to detect the changes, we have to obtain 
sequential data of components in the sediment with high-resolution. The sediment of Lake 
Hovsgol in Mongol has recorded various signals of environmental changes in the Eurasia 
continent over millions of years. The high-resolution paleo-proxy record will help us to 
understand the climate system and the environmental changes in continental areas. 
In this study, we are reconstructing X-ray florescence (XRF) and transmitted X-ray 
(TXR) profiles of 82m-sediment core (HDP04) from Lake Hovsgol in Mongol during the 1 
Myr with the scanning X-ray analytical microscope (SXAM). 
Analytical samples were sub-sampled with Al-core channels and then embedded into 
epoxy resin with water-acetone-epoxy exchange method (Tiljander et al., 2002). In order to 
measure the density of sediment, the embedded samples are formed into the uniform 
thickness with the milling machine. We obtain the XRF (Al, Si, S, K, Ca, Ti, Mn and Fe) and 
TXR images of the sediment samples by using the SXAM. The SXAM is an apparatus to 
detect the XRF photons from the surface of scanning samples and to measure the TXR 
through scanning samples. The XRF and TXR images are converted to their 1D-profiles by 
‘lamination tracer (LT)’. This LT technique is a method used to obtain 1D-profiles by 
averaging images derived along deformed bedding planes. 
The variation of Ca and Fe shows a negative correlation. The variation of Ca is 
perhaps considered to correspond to glacial-intergracial cycles. Some patches of apatite were 
characterized by high P and Ca content. The apatite patches were distributed irregularly. The 
sandy turbidite sequences were recognized as high TXR intensity layers because the density 
of them is higher than that of surrounding ordinary clay sediment. 
 
Keywords: nondestructive analysis, Lake Hovsgol, the scanning X-ray Microscope, X-
ray fluorescence image, transmitted X-ray image 
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Lake Baikal (southern Siberia), Lake Hovsgol (northern Mongolia) and Lake 
Pumayum Co (southeastern Tibetan plateau) sediment cores were dated by 14C measurements 
using accelerator mass spectrometry (AMS) system at Nagoya University. 14C dating of 
VER98-1 St.5 and St.6 cores (Lake Baikal) indicates notably fluctuation of sedimentation 
rates (up to 9mm/10yr) during the climate transition period from glacial to interglacial period 
(18.0-12.2 ka BP). In the VER99G12 core (Lake Baikal), dating reversals were observed in 
the three sediment layers during the climate transition period (Figure 1). These fluctuations of 
14C ages in the Lake Baikal cores could be caused by rapid environmental changes and/or 
changes in sources of organic materials in the sediments. In the Lake Hovsgol sediment cores, 
relatively high sedimentation rates were observed during cool period (up to 12.1 cm/1000 yr). 
The sedimentation rates during cool period are 4-7 times higher than those of warm period 
(after ca. 10 ka BP). These results could be due to low water levels in the Lake Hovsgol 
during the cool period. In the upper part of the Lake Pumayum Co sediment core (ca. 250-0 
cm in depth), 14C ages became progressively older with depth (linear sedimentation rate, 25.5 
cm/1000 yr). However, dating reversals were observed in the lower part of the core (ca. 380-
250 cm in depth). These results could be due to changes in source of organic materials and/or 
















Figure 1. Vertical distributions for a) 14C age of total organic carbon (TOC) and total lipids, 
b) TOC content, and c) δ13C of TOC and total lipids in the VER99G12 core from Lake Baikal. 
The horizontal dashed lines indicate layers with dating reversal. B/A: Bøllong-Allerød, YD: 
Younger Dryas. 
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Stable isotope data (oxygen and carbon) of carbonate minerals in stalagmites have 
been the most commonly and widely used proxies for paleoclimatic research. This is based 
upon the assumption that carbonate minerals precipitated in isotopic equilibrium with 
dripping waters. The state of equilibrium, so called "Hendy Test", has been commonly used. 
Hendy (1971) showed that during kinetic fractionation both oxygen and carbon isotopes 
behaves in a similar way due to faster degassing rate of carbon dioxide, resulting in the 
enrichment of both isotopes. The stalagmites from three limestone caves (Gwaneum, Eden 
and Daeya Caves) in Korea were investigated to understand the effects of kinetic 
fractionation during their growth. The stalagmites contain the layers of cave coral that is 
composed of fibrous calcite. The cave coral layers should have grown when the supply rate of 
dripping water decreased significantly. Stable isotope pattern in three stalagmites do not 
show the same pattern of disequilibrium process. The cave corals in the Eden stalagmite 
show the enriched carbon and oxygen isotope values that has the same bimodal pattern as 
suggested by Hendy (1971). However, the cave corals in the Gwaneum stalagmites show the 
enriched carbon, but depleted oxygen isotope values. Also, the calcite layer precipitated in 
disequilibrium in the Daeya stalagmite show more enriched carbon isotope values by up to 6 
per mil, but show more or less the same oxygen isotopic values, compared to the columnar 
calcite which was precipitated in equilibrium. Therefore, caution should be made to 
determine the state of equilibrium precipitation of carbonate minerals in stalagmites. The 
"Hendy Test" may not be the only solution because other types of speleothems can be formed 
in stalagmites as the supply rate of dripping water changes. Also, different texture in 
stalagmites can be used as another criterion to determine the degree of equilibrium.  
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The BDP-99 drill cores from Posolskaya Bank provided a unique sedimentary archive 
demonstrating the paleoclimate changes in Lake Baikal during the past ca. 1.2 Ma (BDP-
Members, 2005).  In the present experiment, biogenic silica and 49 elements were measured 
and applied to the discussion of paleoclimate changes and paleoenvironment evolution in 
Lake Baikal. 
Biogenic silica in the sample was extracted with 3% of Na2CO3 at 85 and measured 
with an ICP-AES (inductively coupled plasma atomic emission spectrometry) instrument.  
Other 49 elements including alkali elements, alkaline earth elements, rare earth elements, etc., 
were determined with ICP-AES and ICP-MS (inductively coupled plasma mass spectrometry) 
after microwave assisted acid (HF-HNO3-HClO4) digestion. 
In Fig. 1, the results of biogenic silica in BDP-99 drill cores (0 m to 54 m) were 
compared to the time scale obtained with δD (‰) record in Antarctic ice core (Petit et al., 
1999).  Based on this comparison, the age of sediment at 50 m depth was estimated to be 
approximately 330 kyr BP.  Furthermore, the average sedimentation rate from 0 m to 50 m 
was calculated and was found to be 10 cm/600 yr.  Besides, Milankovitch Cycles of 110 kyr, 
42 kyr, 24 kyr were verified by spectral analysis of the changes of biogenic silica in BDP-99 
drill cores. 
On the other hand, multielement correlation analysis of the element concentration 
changes was carried out.  It was found that the changes of U, Ca, Sr, Na, Ba, Pb, and Bi were 
in good correlation with that of biogenic silica contents, while the changes of K, Mg, Rb, Cs, 
Li were in negative correlation with that of biogenic silica contents.  It is noted here that 
alkali elements and alkaline earth elements showed different change patterns, despite their 
extremely similarity in chemical properties, in BDP-99 drill cores.  The abnormal difference 
in these change patterns might be ascribed to the biogenic sediment component, because the 
cation pump regulate the selectively ingestion of the elements from the environment. 
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Fig. 1  Comparison of the biogenic silica changes in BDP-99 drill cores with the 
δD (‰) record in Antarctic ice core (Petit et al., 1999).  (a, biogenic silica 
in BDP-99 drill core; b, δD (‰) record in Antarctic ice core.) 
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Numerous studies concerning Asian monsoon, including inter-seasonal and inter-
annual variabilities, have been carried out. However, it was impossible to study climate 
change and annual variation in the long-time scale, since they were still lack of better long-
term series which could be used to study East Asian monsoon. Recent studies indicate that 
Asian monsoon system is characterized by the high rata of climate changes at all time scales. 
These changes are manifested by seasonal jump, high inter-annual and inter-decadal 
variability and abrupt changes between climate regimes Tree-ring records are being 
combined with early instrumental records, historical documents, and other natural archives to 
build a yearly and seasonal history of Earth’s climate for several centuries. This paper will 
describe climate reconstructions which were conducted in northern China region.   
 
 
